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Transforming the Preparation of Physics Teachers:  A Call to Action

1. Selected References on Learning

1) John Dewey, How We �ink (D.C. Heath, Boston, 1910).

2) John Dewey, Democracy and Education: An Introduction to the Philosophy of Education (Macmillan, New York, 1916).

3) Jerome Bruner, �e Process of Education (Harvard University Press, Cambridge, MA, 1960).

4) Jean Piaget, “Development in learning,” Journal of Research in Science Teaching 2, 176-186 (1964).

5) J. D. Bransford, A. L. Brown, and R. R. Cocking, editors, How People Learn: Brain, Mind, Experience, and School, Expanded Edition 

(National Academy Press, Washington, D.C., 2000).

6) J. Zull, �e Art of Changing the Brain: Enriching the Practice of Teaching by Exploring the Biology of Learning (Stylus Publishing, 
Sterling, VA 2002).

2. Selected References on Learning in Science

1) Herbert Spencer, “Intellectual education,” in Education: Intellectual, Moral, and Physical, Herbert Spencer (Appleton, New York, 
1860), pp. 88-161.

2) �omas H. Huxley, “Scientific education: Notes of an after-dinner speech” [1869], in Science and Education: Essays, �omas H. 
Huxley (Macmillan & Co., London, 1893), pp. 111-133.

3) Henry E. Armstrong, �e Teaching of the Scientific Method and Other Papers on Education (Macmillan and Co., London, 1903).

4) Robert Karplus, “Science teaching and the development of reasoning,” Journal of Research in Science Teaching 14, 169-175 (1977).

5) George E. Deboer, A History of Ideas in Science Education: Implications for Practice (Teachers College Press, New York, 1991).

6) American Association for the Advancement of Science, Benchmarks for Science Literacy (Oxford University Press, New York, 1993), 
Chaps. 4 and 15.

7) J. H. Wandersee, J. J. Mintzes, and J. D. Novak, “Research on alternative conceptions in science,” in Handbook of Research on Science 

Teaching and Learning, edited by Dorothy L. Gabel (Macmillan, New York, 1994), pp. 177-210.

8) National Research Council, National Science Education Standards (National Academy Press, Washington, D.C. 1996).

9) Center for Science, Mathematics, and Engineering Education, National Research Council, Inquiry and the National Science 

Education Standards: A Guide for Teaching and Learning (National Academy Press, Washington, D.C., 2000).

10) Michael Piburn and Daiyo Sawada, Reformed Teaching Observation Protocol (RTOP): Reference Manual [ACEPT Technical 
Report No. IN-003] (Arizona Collaborative for Excellence in the Preparation of Teachers, [2000]). [Note: �is Report includes as 
appendices Technical Report No. IN-001: D. Sawada, M. Piburn, K. Falconer, J. Turley, R. Benford, and I. Bloom, Reformed Teaching 

Observation Protocol (RTOP), pp. 27-31, and Technical Report No. IN-002: D. Sawada, M. Piburn, J. Turley, K. Falconer, R. Benford, I. 
Bloom, and E. Judson, Reformed Teaching Observation Protocol (RTOP) Training Guide, pp. 32-41].

11) American Association for the Advancement of Science, Atlas of Science Literacy, Volumes 1 and 2 (AAAS Press, Washington, D.C., 
2001; 2007).

12) Peter Chin, Hugh Munby, Nancy Hutchinson, Jenny Taylor, and Fiona Clark, “Where’s the science? Understanding the form and 
function of workplace science,” in Reconsidering Science Learning, edited by Eileen Scanlon, Patricia Murphy, Jeff �omas, and 
Elizabeth Whitelegg (RoutledgeFalmer, London, 2004), p. 118.
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13) M. S. Donovan and J. D. Bransford, editors, How Students Learn: Science in the Classroom (National Academies Press, Washington, 
D.C., 2005).

14) Sandra K. Abell and Norman G. Lederman, editors, Handbook of Research on Science Education (Lawrence Erlbaum, Mahwah, NJ, 
2007).

15) Frederick Reif, Applying Cognitive Science to Education (MIT Press, Cambridge, MA, 2008).

16) National Research Council, A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas [Committee on 
a Conceptual Framework for New K-12 Science Education Standards, Board on Science Education, Division of Behavioral and Social 
Sciences and Education] (National Academies Press, Washington, D.C., 2012).

17) Susan R. Singer, Natalie R. Nielsen, and Heidi A. Schweingruber, editors [Committee on the Status, Contributions, and Future 
Directions of Discipline-Based Education Research; Board on Science Education, Division of Behavioral and Social Sciences and 
Education] Discipline-Based Education Research: Understanding and Improving Learning in Undergraduate Science and Engineering 

(National Academies Press, Washington, D.C., 2012).

3. Selected References and Reports on the State of U.S. Science Education

1) E. L. Youmans, A. R. Grote, J. W. Powell, N. S. Shaler, and J. S. Newberry [AAAS Committee on Science Teaching in the Public 
Schools], “Report of Committee on Science Teaching in the Public Schools,” Proceedings of the American Association for the 
Advancement of Science [29th meeting, held at Boston, Mass., August 1880] 29, 55-63 (1881); also published as “On science-
teaching in the public schools,” �e Popular Science Monthly 23(2), 207-214 (June 1883).

2) National Education Association, Reorganization of Science in Secondary Schools [A Report of the Commission on Reorganization of 
Secondary Education, Appointed by the National Education Association] (Department of the Interior, Washington, D.C., 1920).

3) John L. Tildsley, “Teaching science as a ‘way of life’” [report of a survey of science teachers and students in New York City], Journal 
of Chemical Education 8(4), 670-678 (1931).

4) Guy Montrose Whipple, editor, �e �irty-First Yearbook of the National Society for the Study of Education, Part I: A Program for 

Teaching Science [prepared by the Society’s Committee on the Teaching of Science (Gerald S. Craig, Elliott R. Downing, Charles J. 
Pieper, Ralph K. Watkins, Francis D. Curtis, and S. Ralph Powers)] (Public School Publishing Company, Bloomington, IL, 1932).

5) Wilbur L. Beauchamp, Instruction in Science [Bulletin, 1932, No. 17, National Survey of Secondary Education, Monograph No. 22] 
(Office of Education, U.S. Government Printing Office, Washington, D.C., 1933).

6) Alexander Efron, �e Teaching of Physical Sciences in the Secondary Schools of the United States, France, and Soviet Russia (Teachers 
College, New York, 1937).

7) Committee on the Function of Science in General Education, Science in General Education: Suggestions for Science Teachers in 

Secondary Schools and in the Lower Division of Colleges, Report of the Committee on the Function of Science in General Education 
[H. B. Alberty, H. Emmett Brown, Cuthbert Daniel, Gertrude Wylie Diederich, Benjamin C. Gruenberg, Robert J. Havighurst, 
Augustus Klock, V. T. �ayer, Caroline B. Zachry, and A. N. Zechiel], Commission on Secondary School Curriculum, Progressive 
Education Association (D. Appleton–Century Company, New York, 1938).

8) �e Committee on the Objectives of a General Education in a Free Society, General Education in a Free Society: Report of the 

Harvard Committee (Harvard University Press, Cambridge, MA, 1945), pp. 150-166, Section IV. 4, “Science and mathematics.”

9) Nelson B. Henry, editor, �e Forty-Sixth Yearbook of the National Society for the Study of Education, Part I: Science Education in 

American Schools (University of Chicago Press, Chicago, 1947).
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10) AAAS Cooperative Committee on the Teaching of Science and Mathematics, “�e present effectiveness of our schools in the 
training of scientists,” in Science and Public Policy, Volume 4, President’s Scientific Research Board (U.S. Government Printing Office, 
Washington, D.C., 1947), pp. 47-149.

11) Philip Gustaf Johnson, �e Teaching of Science in Public High Schools: An Inquiry into Offerings, Enrollments, and Selected Teaching 

Conditions 1947-1948 [Issue 9 of United States Office of Education Bulletin] (Federal Security Agency, Office of Education, 
Washington, D.C., 1950).

12) �e Bulletin of the National Association of Secondary-School Principals [NASSP Bulletin], Science in Secondary Schools Today 
[special issue], Vol. 37, No. 191 [January] (1953).

13) Fletcher Watson, Paul Brandwein, and Sidney Rosen, editors, Critical Years Ahead in Science Teaching: Report of Conference on 

Nation-wide Problems of Science Teaching in the Secondary Schools, Held at Harvard University, Cambridge, Massachusetts, July 

15-August 12, 1953 (Harvard University Printing Office, 1953).

14) Joint Commission on the Education of Teachers of Science and Mathematics, Improving Science and Mathematics Programs in 

American Schools (American Association for the Advancement of Science and American Association of Colleges for Teacher 
Education, Washington, D.C., 1960).

15) Nelson B. Henry, editor, Rethinking Science Education. �e Fifty-Ninth Yearbook of the National Society for the Study of Education, 

Part I (National Society for the Study of Education, Distributed by University of Chicago Press, Chicago, 1960).

16) Staff, Division of Scientific Personnel and Education, National Science Foundation, “�e role of the National Science Foundation in 
course content improvement in secondary schools,” School Review 70(1), 1-15 (1962).

17) Elizabeth A. Wood, Pressing Needs in School Science [Report of a study undertaken for the Education and Manpower Division of 
the American Institute of Physics] (American Institute of Physics, New York, 1969).

18) W. Rodman Snelling and Robert Boruch, “Factors influencing student choice of college and course of study,” Journal of Chemical 
Education 47, 326-330 (1970).

19) Alan M. Voelker and Charles A. Wall, “Historical documents in science education,” Science Education 57, 77-87 (1973).

20) Charles A. Wall, “An annotated bibliography of historical documents in science education,” Science Education 57, 297-317 (1973).

21) Stanley L. Helgeson, Patricia E. Blosser, and Robert W. Howe, �e Status of Pre-College Science, Mathematics, and Social Science 

Education: 1955-1975. Volume I, Science Education (Center for Science and Mathematics Education, Ohio State University, 
Columbus, 1977).

22) Robert E. Stake, Jack A. Easley, Jr., et al., Case Studies in Science Education, Volume I: �e Case Reports; Volume II: Design, Overview, 

and General Findings (Center for Instructional Research and Curriculum Evaluation, and Committee on Culture and Cognition, 
University of Illinois at Urbana-Champaign, 1978).

23) National Research Council, Panel on School Science, Commission on Human Resources, �e State of School Science. A Review of 

the Teaching of Mathematics, Science, and Social Studies in American Schools, and Recommendations for Improvements (National 
Research Council, Washington, D.C., 1979). 

24) Wayne W. Welch, “Twenty years of science curriculum development: A look back,” Review of Research in Education 7, 282-306 
(1979).

25) Paul DeHart Hurd, An Overview of Science Education in the United States and Selected Foreign Countries (National Institute of 
Education, National Commission for Excellence in Education, Washington, D.C., 1982).
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26) National Science Board Commission on Precollege Education in Mathematics, Science, and Technology, Educating Americans for 

the 21st Century: A Plan of Action for Improving Mathematics, Science and Technology Education for All American Elementary and 

Secondary Students so that �eir Achievement is the Best in the World by 1995 [A Report to the American People and the National 
Science Board] (National Science Foundation, Washington, D.C., 1983).

27) Iris R. Weiss, A Profile of Science and Mathematics Education in the United States, 1993 (Horizon Research, Chapel Hill, NC, 1994).

28) M. Coles, “What does industry want from science education?” in Proceedings of the 8th Symposium of IOSTE, Vol. 1, edited by K. 
Colhoun, R. Panwar, and S. Shrum (Faculty of Education, University of Alberta, Edmonton, 1997), p. 292.

29) William H. Schmidt, Curtis C. McKnight, and Senta A. Raizen, A Splintered Vision: An Investigation of U.S. Science and Mathematics 

Education (Kluwer, Dordrecht, 1997).

30) American Association for the Advancement of Science, Blueprints for Reform: Science, Mathematics, and Technology Education 

[Project 2061] (Oxford University Press, New York 1998).

31) Ina V. S. Mullis, Michael O. Martin, Albert E. Beaton, Eugenio J. Gonzalez, Dana L. Kelly, and Teresa A. Smith, Mathematics and 

Science Achievement in the Final Year of Secondary School: IEA’s �ird International Mathematics and Science Study (TIMSS) [IEA 
= International Association for the Evaluation of Educational Achievement] (Center for the Study of Testing, Evaluation, and 
Educational Policy, Boston College, Chestnut Hill, MA, 1998).

32) National Science Board, Preparing Our Children: Math and Science Education in the National Interest (National Science Foundation, 
Washington, D.C., 1999).

33) National Commission on Mathematics and Science Teaching for the 21st Century [Glenn Commission], Before It’s Too Late: A 

Report to the Nation (U.S. Department of Education, Washington, D.C., 2000). 
        Available at: http://www.nationalmathandscience.org/sites/default/files/resource/before%20its%20too%20late.pdf.

34) Iris R. Weiss, Eric R. Banilower, Kelly C. McMahon, and P. Sean Smith, Report of the 2000 National Survey of Science and Mathematics 

Education (Horizon Research, Chapel Hill, NC, 2001). Available at: http://2000survey.horizon-research.com/reports/.

35) Jerry P. Gollub, Meryl W. Bertenthal, Jay B. Labov, and Philip C. Curtis, editors, Learning and Understanding: Improving Advanced 

Study of Mathematics and Science in U.S. High Schools (National Academy Press, Washington, D.C., 2002). 
        Available at: http://www.nap.edu/openbook.php?isbn=0309074401.

36) P. Sean Smith, Eric R. Banilower, Kelly C. McMahon, and Iris R. Weiss, �e National Survey of Science and Mathematics Education: 

Trends from 1977 to 2000 (Horizon Research, Chapel Hill, NC, 2002).

37) John L. Rudolph, Scientists in the Classroom: �e Cold War Reconstruction of American Science Education (Palgrave, New York, 2002).

38) Iris R. Weiss, Joan D. Pasley, P. Sean Smith, Eric R. Banilower, and Daniel J. Heck, Looking Inside the Classroom: A Study of K-12 

Mathematics and Science Education in the United States (Horizon Research, Chapel Hill, NC, 2003). 
        Available at: http://www.horizon-research.com/insidetheclassroom/reports/looking/.

39) Richard A. McCray, Robert L. DeHaan, and Julie Anne Schuck, editors, Improving Undergraduate Instruction in Science, Technology, 

Engineering, and Mathematics: Report of a Workshop [Steering Committee on Criteria and Benchmarks for Increased Learning from 
Undergraduate STEM Instruction] (National Academies Press, Washington, D.C., 2003). 

        Available at: http://www.nap.edu/catalog.php?record_id=10711.

40) National Research Council, Learning and Instruction: A SERP Research Agenda, edited by M. Suzanne Donovan and James W. 
Pellegrino [Panel on Learning and Instruction, Strategic Education Research Partnership, Division of Behavioral and Social Sciences 
and Education] (�e National Academies Press, Washington, D.C., 2004), pp. 1-8, “Executive summary,” and pp. 102-141, Chap. 4, 
“Science.”
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41) Business-Higher Education Forum, A Commitment to America’s Future: Responding to the Crisis in Mathematics & Science 

Education (Business-Higher Education Forum, Washington, D.C., 2005).

42) National Science Board, America’s Pressing Challenge - Building a Stronger Foundation [A Companion to Science and Engineering 
Indicators - 2006] (National Science Foundation, Washington, D.C., 2006).

43) Susan R. Singer, Margaret L. Hilton, and Heidi A. Schweingruber, editors [Committee on High School Laboratories: Role and Vision, 
Board on Science Education, Center for Education, Division of Behavioral and Social Sciences and Education, National Research 
Council] America’s Lab Report: Investigations in High School Science (National Academies Press, Washington, D.C., 2006).

44) W. Grigg, M. Lauko, and D. Brockway, �e Nation’s Report Card: Science 2005. Assessment of Student Performance in Grades 4, 8, and 

12. (NCES 2006-466) [National Assessment of Educational Progress] (U.S. Department of Education, National Center for Education 
Statistics, Washington, D.C., 2006).

45) U.S. House of Representatives, Undergraduate Science, Math, and Engineering Education: What’s Working? [Hearing before the 
Committee on Science, U.S. House of Representatives, March 15, 2006; Serial No. 109-40] (U.S. Government Printing Office, 
Washington, D.C., 2006).

46) U.S. House of Representatives, �e Role of the National Science Foundation in K-12 Science and Math Education [Hearing before 
the Committee on Science, U.S. House of Representatives, May 3, 2006; Serial No. 109-46] (U.S. Government Printing Office, 
Washington, D.C., 2006).

47) Committee on Prospering in the Global Economy of the 21st Century: An Agenda for American Science and Technology; 
Committee on Science, Engineering, and Public Policy, Rising Above the Gathering Storm: Energizing and Employing America for a 

Brighter Economic Future (National Academies Press, Washington, D.C., 2007), pp.112-135, Chap. 5, “What actions should America 
take in K-12 science and mathematics education to remain prosperous in the 21st century?”

48) Norman R. Augustine, Is America Falling Off the Flat Earth? (National Academies Press, Washington, D.C., 2007).

49) Steven J. Ingels and Ben W. Dalton, Trends Among High School Seniors, 1972-2004 [NCES 2008-320] (National Center for Education 
Statistics, Institute for Education Sciences, U.S. Department of Education, Washington, D.C., 2008).

50) National Academy of Education, Science and Mathematics Education, Education Policy White Paper (National Academy of 
Education, Washington, D.C., 2009).

51) Committee on Science, Engineering, and Public Policy, National Research Council, Rising Above the Gathering Storm Two Years 

Later: Accelerating Progress Toward a Brighter Economic Future (National Academies Press, Washington, D.C., 2009).

52) Patrick Gonzales, Trevor Williams, Leslie Jocelyn, Stephen Roey, David Kastberg, and Summer Brenwald, Highlights From TIMSS 

2007: Mathematics and Science Achievement of U.S. Fourth- and Eighth-Grade Students in an International Context (NCES 2009–001 
Revised) (National Center for Education Statistics, Institute of Education Sciences, U.S. Department of Education, Washington, 
D.C., 2009), pp. 31-55, “Science performance in the United States and internationally.” 

        Available at: http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2009001.

53) National Science Board, Science and Engineering Indicators 2010 [NSB 10-01] (National Science Foundation, Arlington, VA, 2010), 
pp. 1-1 to 1-48, “Elementary and secondary science and mathematics education,” and pp. 8-6 to 8-37, “Elementary/Secondary 
education.”

54) President’s Council of Advisors on Science and Technology, Report to the President, Prepare and Inspire: K-12 Education in Science, 

Technology, Engineering, and Math (STEM) for America’s Future (Executive Office of the President, Washington, D.C., 2010).

55) Members of the 2005 “Rising Above the Gathering Storm” Committee, Rising Above the Gathering Storm, Revisited: Rapidly 

Approaching Category 5 [Prepared for the Presidents of the National Academy of Sciences, National Academy of Engineering, and 
Institute of Medicine] (National Academies Press, Washington, D.C., 2010).
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56) OECD (2010), PISA 2009 Results: What Students Know and Can Do – Student Performance in Reading, Mathematics and Science 

(Volume I) (Organisation for Economic Cooperation and Development, Paris, 2010). 
         Available at: http://dx.doi.org/10.1787/9789264091450-en.

57) Adam V. Maltese and Robert H. Tai, “Eyeballs in the fridge: Sources of early interest in science,” International Journal of Science 
Education 32, 669-685 (2010).

58) Harris Interactive, STEM Perceptions: Student and Parent Study (Microsoft/Harris Interactive, 2011). 
        Available at: http://www.microsoft.com/presspass/presskits/citizenship/docs/STEM_Perception_Report.pptx.

59) National Research Council, Committee on Highly Successful Schools or Programs for K-12 STEM Education, Successful K-12 

STEM Education: Identifying Effective Approaches in Science, Technology, Engineering, and Mathematics (National Academies Press, 
Washington, D.C., 2011).

60) National Research Council, Committee on Highly Successful Schools or Programs for K-12 STEM Education; Alexandra Beatty, 
Rapporteur, Successful STEM Education: A Workshop Summary (National Academies Press, Washington, D.C., 2011).

61) National Center for Education Statistics, �e Nation’s Report Card: Science 2011, National Assessment of Educational Progress at 

Grade 8 [NCES 2012-465] (Institute of Education Sciences, U.S. Department of Education, Washington, D.C., 2012). 

62) President’s Council of Advisors on Science and Technology, Report to the President, Engage to Excel: Producing One Million 

Additional College Graduates with Degrees in Science, Technology, Engineering, and Mathematics (Executive Office of the President, 
Washington, D.C., 2012).

63) Susan R. Singer, Natalie R. Nielsen, and Heidi A. Schweingruber, editors [Committee on the Status, Contributions, and Future 
Directions of Discipline-Based Education Research; Board on Science Education, Division of Behavioral and Social Sciences and 
Education] Discipline-Based Education Research: Understanding and Improving Learning in Undergraduate Science and Engineering 

(National Academies Press, Washington, D.C., 2012).

64) National Research Council, Committee on the Evaluation Framework for Successful K-12 STEM Education, Monitoring Progress 

Toward Successful K-12 STEM Education: A Nation Advancing? (National Academies Press, Washington, D.C., 2013).

4. Selected References and Reports on the Education of Teachers

1) Guy M. Whipple and H. L. Miller, editors, �e Eighteenth Yearbook of the National Society for the Study of Education, Part I: �e 

Professional Preparation of High School Teachers (Public School Publishing Company, Bloomington, IL, 1919).

2) Deborah Loewenberg Ball and G. Williamson McDiarmid, “�e subject-matter preparation of teachers,” in Handbook of Research 

on Teacher Education, edited by W. Robert Houston (Macmillan, New York, 1990), pp. 437-449.

3) Suzanne M. Wilson, Robert E. Floden, and Joan Ferrini-Mundy, Teacher Preparation Research: Current Knowledge, Gaps, and 

Recommendations (Center for the Study of Teaching and Policy, Seattle, Washington, 2001).

4) Conference Board of the Mathematical Sciences, �e Mathematical Education of Teachers [Issues in Mathematics Education, Vol. 
11] (American Mathematical Society in cooperation with Mathematical Association of America, Providence, R.I., 2001).

5) Suzanne M. Wilson and Robert E. Floden, Creating Effective Teachers: Concise Answers for Hard Questions, An Addendum to the 

Report Teacher Preparation Research: Current Knowledge, Gaps, and Recommendations (AACTE Publications, Washington, D.C., 
2003); ERIC Document 476366. 

        Available at: http://www.eric.ed.gov/ERICWebPortal/contentdelivery/servlet/ERICServlet?accno=ED476366.

6) National Commission on Teaching and America’s Future, No Dream Denied: A Pledge to America’s Children (National Commission 
on Teaching and America’s Future, Washington, D.C., 2003), pp. 69-107, Strategy 2, “Building dreams on a strong foundation: 
Quality teacher preparation, accreditation, and licensure.” 
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7) Robert E. Floden and Marco Meniketti, “Research on the effects of coursework in the arts and sciences and in the foundations 
of education,” in Studying Teacher Education: �e Report of the AERA Panel on Research and Teacher Education, edited by Marilyn 
Cochran-Smith and Kenneth M. Zeichner (Lawrence Erlbaum, Mahwah, NJ, 2005), pp. 261-308.

8) Renee T. Clift and Patricia Brady, “Research on methods courses and field experiences,” in Studying Teacher Education: �e Report 

of the AERA Panel on Research and Teacher Education, edited by Marilyn Cochran-Smith and Kenneth M. Zeichner (Lawrence 
Erlbaum, Mahwah, NJ, 2005), pp. 309-424.

9) Arthur Levine, Educating School Teachers (�e Education Schools Project, Washington, D.C., 2006).

10) Laura Goe, �e Link Between Teacher Quality and Student Outcomes: A Research Synthesis (National Comprehensive Center for 
Teacher Quality, Washington, D.C., 2007).

11) David Haselkorn and Karen Hammerness, Encore Performances: Tapping the Potential of Midcareer and Second-Career Teachers 

(Woodrow Wilson National Fellowship Program, Princeton, NJ, 2008).

12) Ruth Chung Wei, Linda Darling-Hammond, Alethea Andree, Nikole Richardson, and Stelios Orphanos, Professional Learning in 

the Learning Profession: A Status Report on Teacher Development in the United States and Abroad; Technical Report (National Staff 
Development Council, Dallas, TX, 2009); Linda Darling-Hammond, Ruth Chung Wei, Alethea Andree, Nikole Richardson, and 
Stelios Orphanos, Professional Learning in the Learning Profession: A Status Report on Teacher Development in the United States and 

Abroad (National Staff Development Council, Dallas, TX, 2009).

13) National Council for Accreditation of Teacher Education [NCATE], Transforming Teacher Education through Clinical Practice: A 

National Strategy to Prepare Effective Teachers (NCATE, Washington, D.C., 2010). 

14) Maria Teresa Tatto, John Schwille, Sharon L. Senk, Lawrence Ingvarson, Glenn Rowley, Ray Peck, Kiril Bankov, Michael Rodriguez, 
and Mark Reckase, Policy, Practice, and Readiness to Teach Primary and Secondary Mathematics in 17 Countries: Findings from 

the IEA Teacher Education and Development Study in Mathematics (TEDS-M) (International Association for the Evaluation of 
Educational Achievement, Amsterdam, 2012). Available at: http://bit.ly/IErNOj.

15) Conference Board of the Mathematical Sciences, �e Mathematical Education of Teachers II [Issues in Mathematics Education, Vol. 
17] (American Mathematical Society in cooperation with Mathematical Association of America, Providence, R.I., 2012).

5. Selected References and Reports on the Education of Science Teachers

1) George R. Twiss, “�e reorganization of high school science,” School Science and Mathematics 20, 1-13 (1920). 

2) National Education Association, Reorganization of Science in Secondary Schools [A Report of the Commission on Reorganization of 
Secondary Education, Appointed by the National Education Association] (Department of the Interior, Washington, D.C., 1920), pp. 
61-62, “Appendix: �e science teacher.”

3) S. Ralph Powers (for the Committee), “Programs for the education of science teachers in state teachers colleges,” in �e �irty-

First Yearbook of the National Society for the Study of Education, Part I: A Program for Teaching Science, edited by Guy Montrose 
Whipple, prepared by the Society’s Committee on the Teaching of Science [Gerald S. Craig, Elliot R. Downing, Charles J. Pieper, 
Ralph K. Watkins, Francis D. Curtis, and S. Ralph Powers] (Public School Publishing Company, Bloomington, IL, 1932), pp. 325-344 
(Chapter XVIII).

4) Alexander Efron, �e Teaching of Physical Sciences in the Secondary Schools of the United States, France, and Soviet Russia (Teachers 
College, New York, 1937), pp. 50-60, Chap. IV, “Training of secondary school science teachers in the United States.”

5) Victor H. Noll, �e Teaching of Science in Elementary and Secondary Schools (Longmans, New York, 1939), pp. 197-214, Chapter X, 
“�e science teacher’s qualifications.”
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6) A. W. Hurd, “Report of Committee of N.A.R.S.T. on Teacher Preparation,” Science Education 25, 247-251 (1941).

7) AAAS Cooperative Committee on Science Teaching, “�e preparation of high-school science teachers: A preliminary report of the 
Cooperative Committee on Science Teaching,” School Science and Mathematics 42, 636-650 (1942).

8) National Committee on Science Teaching, �e Education of the Science Teacher (A report of the Subcommittee on Teacher 
Education of the National Committee on Science Teaching, Samuel Ralph Powers, Chairman, sponsored by the American Council 
of Science Teachers of the National Education Association of the U.S.) (�e American Council of Science Teachers, a department of 
the National Education Association of the United States, Washington, D.C., 1942).

9) K. Lark-Horovitz, “On the preparation and certification of teachers of secondary school science,” American Journal of Physics 11, 
41-42 (1943).

10) Karl W. Bigelow, R. J. Havighurst, F. J. Kelly, and K. Lark-Horovitz [Committee on Basic Sciences], “On the teaching of the basic 
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Hall, Upper Saddle River, NJ, 2009).

15) Anton E. Lawson, Teaching Inquiry Science in Middle and Secondary Schools (Sage, �ousand Oaks, CA, 2010).

16) National Research Council, A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas [Committee 
on a Conceptual Framework for New K-12 Science Education Standards, Board on Science Education, Division of Behavioral and 
Social Sciences and Education] (National Academies Press, Washington, D.C., 2012)..

10. References on Teaching Physics (“Pedagogical Content Knowledge” in Physics)

 10.a Books, book chapters, and reference works on teaching physics

1) John Tyndall, “On the importance of the study of physics” [A lecture delivered at the Royal Institution of Great Britain], in �e 

Culture Demanded by Modern Life: A Series of Addresses and Arguments on �e Claims of Scientific Education [by Profs. Tyndall, 
Henfrey, Huxley, et al., with an introduction on “Mental discipline in education” by E. L. Youmans] (�e Werner Company, Akron, 
OH, 1867), pp. 57-85.

2) Frank Wigglesworth Clarke, A Report on the Teaching of Chemistry and Physics in the United States [Circulars of Information of the 
Bureau of Education, No. 6—1880] (Government Printing Office, Washington, 1881).

3) Alfred P. Gage, A Textbook on the Elements of Physics for High Schools and Academies (Ginn, Heath, and Co., Boston, 1882), pp. iii-
viii, “Author’s preface.”

4) Alfred P. Gage, Physical Technics; or, Teacher’s Manual of Physical Manipulation, etc. ([Author], Boston, 1884).

5) Charles K. Wead, Aims and Methods of the Teaching of Physics [Circulars of Information of the Bureau of Education, No. 7–1884] 
(Government Printing Office, Washington, 1884), especially pp. 114-146, Chap. IV, “Discussion of the replies.”

6) Edwin H. Hall, Descriptive List; the following editions and printings have been reported:

i. Provisional List of Experiments in Elementary Physics for Admission to College in 1887 [4 pages] (Harvard University, Cambridge, 
MA, 1886).

ii. Descriptive List of Experiments in Physics Intended for Use in Preparing Students for the Admission Examination in Elementary 

Experimental Physics [52 pages] (Harvard University, Cambridge, MA, 1887).

iii. Descriptive List of Elementary Physical Experiments Intended for Use in Preparing Students for Harvard College [83 pages] 
(Harvard University, Cambridge, MA, 1889).
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iv. Descriptive List of Elementary Exercises in Physics, Corresponding to the Requirement in Elementary Experimental Physics for 

Admission to Harvard College and the Lawrence Scientific School [92 pages] (Harvard University, Cambridge, MA, 1897).

v. Descriptive List of Elementary Exercises in Physics, Corresponding to the Requirement in Elementary Experimental Physics for 

Admission to Harvard College and the Lawrence Scientific School, second revised edition [98 pages] (Harvard University, 
Cambridge, MA, 1901).

vi. Descriptive List of Elementary Exercises in Physics, Corresponding to the Requirement in Elementary Experimental Physics 

for Admission to Harvard College and the Lawrence Scientific School, third revised edition [94 pages] (Harvard University, 
Cambridge, MA, 1903).

vii. Descriptive List of Elementary Exercises in Physics, Corresponding to the Requirement in Elementary Experimental Physics for 

Admission to Harvard College and the Lawrence Scientific School: With Board List as an Appendix, fourth revised edition [88 
pages] (Harvard University, Cambridge, MA, 1912).

7) Charles K. Wead, LeRoy C. Cooley, W. LeC. Stevens, W. F. Bradbury, and James H. Baker, “Report of the Committee on Physics-
Teaching,” in Journal of Proceedings and Addresses of the National Educational Association, Session of the Year 1887, Held at Chicago, 

Illinois (National Educational Association, Salem, MA, 1888), pp. 41-44.

8) T. C. Mendenhall, Wm. A. Anthony, H. S. Carhart, and F. H. Smith, “Report of the Committee on Physics-Teaching,” in Proceedings of 

the American Association for the Advancement of Science, �irty-seventh Meeting Held at Cleveland, August 1888, edited by Frederick 
W. Putnam (Salem Press, Salem, MA, 1889), pp. 28-34.

9) Albert L. Arey, “Methods of teaching physics,” �e Academy: A Journal of Secondary Education 6(1), 36-41 (1891).

10) Edwin H. Hall and Joseph Y. Bergen, A Textbook of Physics, Largely Experimental, On the Basis of the Harvard College “Descriptive List 

of Elementary Physical Experiments” (Henry Holt, New York, 1891), pp. iii-xiv, “Introduction. To the Teacher.”

11) National Educational Association, Report of the Committee on Secondary School Studies [“Report of the Committee of Ten”] 
(appointed at the meeting of the National Educational Association, July 9, 1892, with the reports of the conferences arranged by 
this Committee and held December 28-30, 1892) (Government Printing Office, Washington, D.C., 1893), pp. 25-27 and  pp. 117-
137, “Physics, Chemistry, and Astronomy.”

12) National Educational Association, Report of Committee on College-Entrance Requirements, July 1899 [Appointed by Departments 
of Secondary Education and Higher Education at Denver Meeting, July, 1895] (National Educational Association, 1899), pp. 25-26, 
“Physics” and pp. 180-183, “[Report on] Physics.”

13) John W. Woodhull, �e Teaching of Physics in Secondary Schools [private printing, 1899].

14) Committee on Methods of Instruction in Physics of the Eastern Association of Physics Teachers [Albert C. Hale, Chairman; 
Clarence Boylston, W. D. Jackson, William Orr, and M. S. Power], Methods of Instruction in Physics in Secondary Schools. A 

Committee Report to the Eastern Association of Physics Teachers (Eastern Association of Physics Teachers, 1900).

15) Edwin H. Hall, “�e teaching of physics in the secondary school,” in �e Teaching of Chemistry and Physics in the Secondary School, 
by Alexander Smith and Edwin H. Hall (Longmans, Green, New York, 1902), pp. 229-371.

16) Horacio N. Chute, High School Physics [Lecture Notes on a Series of Lectures on High School Physics Given at the Physics 
Conference of the Summer School], Bulletin of the University of Washington, Series II, Number 24, October 1905 (C. W. Gorham, 
Public Printer, Olympia, WA, 1905).

17) Symposium on the Purpose and Organization of Teaching Physics in Secondary Schools [Contributions by Nicholas Murray Butler, 
E. A. Strong, John F. Woodhull, Henry Crew, H. L. Terry, H. N. Chute, G. Stanley Hall, Albert A. Michelson, J. Mark Baldwin, George 
R. Twiss, R. A. Millikan, Lewis B. Avery, and John Dewey], School Science and Mathematics 8(9) [December], 717-728 (1908); 9(1) 

[January], 1-7 (1909); 9(2) [February], 162-172 (1909); 9(3) [March], 291-292 (1909).
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18) College Entrance Examination Board [by the Committee of Secondary School Teachers: N. Henry Black, Chairman, W. M. Butler, 
Winthrop E. Fiske, Daniel E. Owen, Willis E. Tower, and Frank B. Spaulding], “Definition of requirements in elementary physics,” 
School Science and Mathematics 9, 572-579 (1909).

19) Eastern Association of Physics Teachers (John W. Hutchins, Chairman of Committee), Instruction in Physics in Small High Schools: A 

Report of a Committee of the Eastern Association of Physics Teachers (Eastern Association of Physics Teachers, Malden, MA, 1910).

20) C. Riborg Mann, �e Teaching of Physics for Purposes of General Education (Macmillan, New York, 1912).

21) J. A. Randall, “Report of the Committee on the Improvement of Physics Teaching,” Journal of Proceedings and Addresses of the 
National Education Association of the United States [Fifty-first Annual Meeting, Salt Lake City, Utah, July 5-11, 1913] (NEA, Ann 
Arbor, Michigan, 1913), pp. 712-716.

22) George Ransom Twiss, A Textbook in the Principles of Science Teaching (Macmillan, New York, 1917), pp. 289-352, Chap. XVII, 
“Physics. Fundamental principles”; Chap. XVIII, “Methods in physics”; and Chap. XIX, “Equipment for physics teaching.”

23) John F. Woodhull, �e Teaching of Science (Macmillan, New York, 1918), especially pp. 13-23, Chap. II, “�e enrichment of the 
high-school course in physics”; pp. 24-39, Chap. III, “Modern trend of physics and chemistry teaching”; pp. 82-151, Chap. VII, “�e 
teaching of physical science”; pp. 152-158, Chap. VIII, “What specialization has done for physics teaching”; and pp. 159-172, Chap. 
IX, “�e significance of the requirements in physics of the College Entrance Examination Board.”

24) Harvey B. Lemon, “�e teaching of physics,” in College Teaching: Studies in Methods of Teaching in the College, edited by Paul 
Klapper (World Book Company, Yonkers-on-Hudson, NY, 1920), pp. 126-141, Chap. VI.

25) National Education Association, Reorganization of Science in Secondary Schools [A Report of the Commission on Reorganization 
of Secondary Education, Appointed by the National Education Association; G. R. Twiss, Chairman of the Physics Committee] 
(Department of the Interior, Washington, D.C., 1920), pp. 49-60, “IV. Physics”

26) Central Association of Science and Mathematics Teachers, Physics Section, Committees on Reorganization, “Annual meeting 
[1920],” [Reports of Subcommittees on Tests, Methods, and Content], School Science and Mathematics 21, 270-279 (1921).

27) Educational Committee of the American Physical Society [A. Wilmer Duff, Chairman], �e Teaching of Physics, with Especial 

Reference to the Teaching of Physics to Students of Engineering [Presented to the Council Feb. 24, 1922. Ordered printed April 21, 
1922] (American Physical Society, 1922).

28) Educational Committee of the American Physical Society [W. J. A. Bliss, H. B. Williams, and P. E. Klopsteg, report subcommittee], 
Physics in Relation to Medicine [Educational Committee Report No. 2] (American Physical Society, 1923), Section II “Study 
of physics in preparation for medicine”; Section IV, “Course in general physics”;  and Section V, “Elective course in physics for 
premedical students.”

29) Rogers D. Rusk, How to Teach Physics (Lippincott, Philadelphia, 1923).

30) Educational Committee of the American Physical Society [Alpheus W. Smith, W. F. Steve, and O. M. Stewart, report 
subcommittee], �e Teaching of Physics, with Especial Reference to the Teaching of Physics to Students in Agriculture [Educational 
Committee Report No. 4, Supplement to Vol. 1, No. 11 of the Bulletin of the American Physical Society, Nov. 11, 1926] (American 
Physical Society, Menasha, WI, 1926).

31) John H. Dyer, An Analysis of Certain Outcomes in the Teaching of Physics in Public High Schools with an Investigation of the Efficiency 

of a Laboratory Method in Establishing Such Outcomes [Ph.D. �esis, University of Pennsylvania] (Westbrook Publishing Company, 
Philadephia, PA, 1927).

32) Oswald Frederic Black, �e Development of Certain Concepts of Physics in High School Students: An Experimental Study (“Die Weste,” 
Potchefstroom, South Africa, [1930]).
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33) Ralph K. Watkins (for the Committee), “Chapter XV: Instruction in physical science in the secondary schools,” in �e �irty-

First Yearbook of the National Society for the Study of Education, Part I: A Program for Teaching Science, edited by Guy Montrose 
Whipple, prepared by the Society’s Committee on the Teaching of Science [Gerald S. Craig, Elliot R. Downing, Charles J. Pieper, 
Ralph K. Watkins, Francis D. Curtis, and S. Ralph Powers] (Public School Publishing Company, Bloomington, IL, 1932), pp. 243-
280 (including “Objectives [of instruction] in physics,” “Position of the Yearbook Committee concerning objectives for physics in 
the senior high school,” “�e content of high-school physics courses,” and “Suggestions of the Yearbook Committee concerning 
content for physics in the senior high school”).

34) Archer Willis Hurd, An Experiment in the Use of a Teaching Unit in Science (Institute of School Experimentation, Teachers College, 
Columbia University, New York City, 1933).

35) Archer Willis Hurd, Coöperative Experimentation in Materials and Methods in Secondary School Physics (Bureau of Publications, 
Teachers College, Columbia University, New York, 1933).

36) Jessie Williams Clemensen, Study Outlines in Physics: Construction and Experimental Evaluation [Issue 553 of Contributions to 

Education, Teachers College, Columbia University] (Bureau of Publications, Teachers College, Columbia University, New York, 
1933).

37) Dwight H. �omas, A Study of the Trends in the Teaching of Secondary Physics [Issue 296 of Contributions of the Graduate School, 
Indiana State Teachers College] (Indiana State Teachers College, 1936).

38) Victor H. Noll, �e Teaching of Science in Elementary and Secondary Schools (Longmans, New York, 1939), pp. 136-144, “�e 
selection of content for senior high school science…physics,” and pp. 184-190, “�e chief uses of tests in science…physics.”

39) William Arlow Kilgore, Identification of Ability to Apply Principles of Physics [Issue 840 of Contributions to Education, Teachers 
College, Columbia University] (Teachers College, Columbia University, New York, 1941).

40) Kenneth E. Vordenberg, “High school physics for general education: Report of the Committee on Physics Teaching, Central 
Association of Science and Mathematics Teachers,” School Science and Mathematics 41, 548-552 (1941).

41) Victor H. Noll, William A. Brownell, Otis W. Caldwell, Gerald S. Craig, Francis D. Curtis, and Ellsworth S. Obourn, with collaboration 
of H. Emmett Brown, “�e course in physics,” in �e Forty-Sixth Yearbook of the National Society for the Study of Education, Part I: 

Science Education in American Schools, edited by Nelson B. Henry (University of Chicago Press, Chicago, 1947), pp. 208-221 (part of 
Chapter XIII, “�e content and methods of senior high school science”).

42) H. F. Boulind, �e Teaching of Physics in Tropical Secondary Schools [Vol. VIII of the UNESCO Handbooks on the Teaching of Science 
in Tropical Countries; General Editor: F. Smithies] (Oxford University Press, London, 1957).

43) Peter Milton Dean, Problem Solving Techniques in Teaching Secondary School Physics (Teachers College, Columbia University, New 
York, 1958).

44) Members of the Science Manpower Project [Frederick L. Fitzpatrick, editor; Lester C. Mills, Eugene Petrik, and Hubert M. Evans], 
Modern High School Physics: A Recommended Course of Study, second edition [Science Manpower Projects Monograph] (Bureau of 
Publications, Teachers College, Columbia University, New York, 1959); also, first edition (1959) by David Vitrogan.

45) American Institute of Physics, Physics in your High School: A Handbook for the Improvement of Physics Courses (McGraw-Hill, New 
York, 1960).

46) Alexander Joseph, Paul F. Brandwein, Evelyn Morholt, Harvey Pollack, and Joseph F. Castka, Teaching High School Science: A Sourcebook 

for the Physical Sciences (Harcourt, Brace, & World, New York, 1961), pp. 324-589, Section �ree, “Physics” (Chaps. 16-24). 

47) Organisation for Economic Cooperation and Development, A Modern Approach to School Physics (OECD, Paris, 1963).
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48) Pär Bergvall and Nahum Joel, UNESCO Pilot Project on New Methods and Techniques in Physics Teaching [Annual Report, July 1963 – 
August 1964] (UNESCO, São Paulo, 1964).

49) John W. Warren, �e Teaching of Physics (Butterworths, London, 1965).

50) Organisation for Economic Cooperation and Development, Teaching Physics To-day: Some Important Topics (New �inking in 
School Science, Vol. 10) [Editorial Committee: Dr. Erwin Baurmann, Prof. Willy Knecht, and Dr. John L. Lewis] (OECD, Paris, 1965).

51) N. D. N. Belham, Projects in Physics for the Secondary School (Batsford, London, 1966).

52) A. B. Arons et al., “�e high school physics course” (with contributions by Herman Branson, S. Winston Cram, John M. Fowler, 
George D. Freier, Walter R. French, Jr., J. Donald Henderson, W. Wallace McCormick, H. Victor Neher, �omas Lauritsen, Rochus 
Vogt, Walter J. Rhein, H. E. Rorschach, Jr., A. B. Bryan, and Malcolm K. Smith), �e Physics Teacher 4, 218-224 (1966).

53) V. F. Yus’kovich, editor, Methods of Teaching Physics in Soviet Secondary Schools: Proceedings of the Institute of Teaching Methods 

[Bulletin of the Academy of Pedagogic Sciences of the RSFSR No. 106, 1959] (Israel Program for Scientific Translations, Jerusalem, 
1966).

54) W. Knecht, editor, New Trends in Physics Teaching, Vol. I (1965-1966) (UNESCO, Paris, 1968).

55) David Kutliroff, Physics Teacher’s Guide: Effective Classroom Demonstrations and Activities (Parker Publishing, West Nyack, NY, 
1970).

56) J. G. Houston, �e Principles of Objective Testing in Physics (Heinemann, London, 1970).

57) E. Nagy, editor, New Trends in Physics Teaching, Volume II; 1970 (UNESCO, Paris, 1972).

58) John L. Lewis, editor, Teaching School Physics (A UNESCO Source Book), (Penguin, Harmondsworth, England, 1972).

59) American Institute of Physics, High School Physics Teaching: A Report on Current Practices [Pub. R-253] (American Institute of 
Physics, New York, 1972).

60) Eric M. Rogers, Improving Physics Education through the Construction and Discussion of Various Types of Tests [Report of a 
Workshop Seminar] (UNESCO, Paris, 1972). Available at: http://unesdoc.unesco.org/images/0000/000048/004895eb.pdf.

61) Physics Survey Committee, National Research Council, Physics in Perspective, Volume II, Part B , �e Interfaces (National 
Academy of Sciences, Washington, D.C., 1973), pp. 1133-1263, Section XIII, “Education,” especially pp. 1145-1148, Chap. 1, 
“Recommendations”; pp. 1148-1152, Chap. 2, “Introduction”; and pp. 1152-1167, Chap. 3, “Physics in schools.” 

62) (a) Francis P. Collea, Robert G. Fuller, Robert Karplus, Lester G. Paldy, and John W. Renner, Workshop on Physics Teaching and 

the Development of Reasoning (AAPT, NY, 1975); (b) Robert Karplus, Anton E. Lawson, Warren Wollman, Marilyn Appel, Robert 
Bernoff, Ann Howe, John J. Rusch, and Frank Sullivan, Science Teaching and the Development of Reasoning, a Workshop [Physics] 

(Lawrence Hall of Science, Berkeley, 1977); (c) Robert G. Fuller, �omas C. Campbell, Dewey I. Dykstra, Jr., and Scott M. Stevens, 
editors, College Teaching and the Development of Reasoning (Information Age Publishing, 2009); includes reprints of earlier volume 
along with new material.

63) John L. Lewis, editor, New Trends in Physics Teaching, Volume III [Based on the proceedings of the International Conference in 
Physics Education held in Edinburgh (United Kingdom), 29 July-6 August 1975] (United Nations Educational, Scientific, and 
Cultural Organization, Paris, 1976).

64) Hezekiah Ukegbu Emereole, Teaching Physics with the Bicycle: A Curriculum Module for Teaching Secondary School Physics with 

Utilitarian Objects in Developing Countries (Teachers College, Columbia University, New York, 1983).
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65) E. J. Wenham, editor, New Trends in Physics Teaching Volume IV (UNESCO, Paris, 1984).

66) William Yurkewicz, Jr., A Guidebook for Teaching Physics (Allyn and Bacon, Boston, 1985).

67) Rosalind Driver, Edith Guesne, and Andrée Tiberghien, editors, Children’s Ideas in Science (Open University Press, Buckingham, 
1985), pp. 10-123, including Chap. 2, “Light,” by Edith Guesne; Chap. 3, “Electricity in simple circuits,” by David Shipstone; Chap. 
4, “Heat and temperature,” by Gaalen Erickson and Andrée Tiberghien; Chap. 5, “Force and motion,” by Richard Gunstone and 
Michael Watts; and Chap. 6, “�e gaseous state,” by Marie Geneviève Séré.

68) J. A. Minstrell, “Teaching science for understanding,” in Toward the �inking Curriculum: Current Cognitive Research, edited by L. B. 
Resnick and L. E. Klopfer (Association for Supervision and Curriculum Development, Alexandria, VA, 1989), pp. 129-149.

69) Jonathan Osborne and John Freeman, Teaching Physics: A Guide for the Non-Specialist (Cambridge University Press, Cambridge, 
1989).

70) L. C. McDermott, “A view from physics,” in Toward a Scientific Practice of Science Education, edited by M. Gardner, J. G. Greeno, F. 
Reif, A. H. Schoenfeld, A. diSessa, and E. Stage (L. Erlbaum, Hillsdale, NJ, 1990), pp. 3-30.

71) Alister Tukauru Jones, Teaching Physics from Technological Applications: Teaching Units for Senior Secondary Physics (Physics 
Department and Centre for Science and Mathematics Education Research, University of Waikato, Hamilton, NZ, 1990).

72) Ricardo Chrobak, Learning How to Teach Introductory Physics Courses [M.S. �esis, Cornell University] (Cornell University, Ithaca, 
NY, 1992).

73) James Cunningham and Norman Herr, Hands-On Physics Activities with Real-Life Applications: Easy-to-Use Labs and Demonstrations 

for Grades 8-12 (Jossey-Bass, San Francisco, 1994).

74) David P. Maloney, “Research on problem solving: Physics,” in Handbook of Research on Science Teaching and Learning, edited by 
Dorothy L. Gabel (Macmillan, New York, 1994), pp. 327-354.

75) Rosalind Driver, Ann Squires, Peter Rushworth, and Valerie Wood-Robinson, Making Sense of Secondary Science: Research into 

Children’s Ideas (Routledge, London, 1994), pp. 117-175, “Part III: Children’s ideas about physical processes” (references: pp. 187-
208).

76) Jim Nelson and Jane Bray Nelson, Role of the Laboratory in Teaching Introductory Physics [An AAPT/PTRA Resource] (American 
Association of Physics Teachers, College Park, MD, 1995).

77) Karen L. Johnston, Teaching Physics: A Guidebook for First-time Instructors (Wiley, New York, 1996).

78) Eric Mazur, Peer Instruction: A User’s Manual (Prentice Hall, Upper Saddle River, NJ, 1997).

79) Arnold B. Arons, Teaching Introductory Physics (Wiley, NY, 1997). [�is incorporates two earlier books by the same author, A Guide 

to Introductory Physics Teaching (Wiley, NY, 1990), and Homework and Test Questions for Introductory Physics Teaching (Wiley, NY, 
1994).]

80) Clifford E. Swartz and �omas Miner, Teaching Introductory Physics: A Sourcebook (AIP Press/Springer Verlag, New York, 1998).

81) Ann Jerram, Teaching Physics to KS4 (Hodder & Stoughton, London, 1999).

82) David Sang, editor, Teaching Secondary Physics (John Murray, Ltd., London, 2000).

83) Laurence Viennot, Reasoning in Physics: �e Part of Common Sense (Kluwer, Dordrecht, 2001).
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84) Elizabeth Cutler, Teacher’s Guide – AP Physics (College Board, New York, 2001).

85) American Association of Physics Teachers Apparatus Committee, Safety in Physics Education (American Association of Physics 
Teachers, College Park, MD, 2001).

86) American Association of Physics Teachers, Guidelines for High School Physics Programs [Revised version of 1984 document] 
(American Association of Physics Teachers, College Park, MD, 2002).

87) Randall D. Knight, Five Easy Lessons: Strategies for Successful Physics Teaching (Addison Wesley, San Francisco, 2002).

88) Robin Spital, S. James Gates, Jr., David M. Hammer, Robert C. Hilborn, Eric Mazur, Penny Moore, and Robert A. Morse, “Content 
panel report: Physics,” in Learning and Understanding: Improving Advanced Study of Mathematics and Science in U.S. High Schools, 
edited by Jerry P. Gollub, Meryl W. Bertenthal, Jay B. Labov, and Philip C. Curtis (National Academy Press, Washington, D.C., 2002), 
pp. 397-483. Available at: http://www.nap.edu/catalog.php?record_id=10129.

89) Beth Ann �acker, “Recent advances in classroom physics,” Reports on Progress in Physics 66, 1833-1864 (2003).

90) Laurence Viennot, Teaching Physics (Kluwer, Dordrecht, 2003).

91) George Amann, Exploring Physics in the Classroom [AAPT/PTRA Manual] (American Association of Physics Teachers, College Park, 
MD, 2005).

92) Udai Veer, Modern Teaching of Physics (Anmol Publications, New Delhi, 2006).

93) Julian Clinton Sprott, Physics Demonstrations: A Sourcebook for Teachers of Physics (University of Wisconsin Press, 2006).

94) John Loughran, Amanda Berry, and Pamela Mulhall, Understanding and Developing Science Teachers’ Pedagogical Content 

Knowledge (Sense Publishers, Rotterdam, 2006), pp. 137-218, Chapter Seven, “Force” and Chapter Eight, “Electric circuits.”

95) Reinders Duit, Hans Niedderer, and Horst Schecker, “Teaching physics,” in Handbook of Research on Science Education, edited by 
Sandra K. Abell and Norman G. Lederman (Lawrence Erlbaum, Mahwah, NJ, 2007), pp. 599-630.

96) Kathleen A. Harper and Sandra Doty, A New TA’s Guide to Teaching Introductory Physics (Wiley, New York, 2007).

97) Jan Mader and Mary Winn, Teaching Physics for the First Time: An AAPT/PTRA Resource for the Beginning Physics Teacher 

(American Association of Physics Teachers, College Park, MD, 2008).

98) Cathy Mariotti Ezrailson and Cathleen C. Loving, EMIT: Explicit Modeling of Interactive-Engagement Techniques for Physics Graduate 

Teaching Assistants and the Impact on Instruction and Student Performance in Calculus-Based Physics (VDM Verlag Dr. Müller, 
2009).

99) Patricia Heller and Gay Stewart, College-Ready Physics Standards: A Look to the Future (Physical Sciences Resource Center [AAPT], 
2010). Available at: http://www.compadre.org/psrc/items/detail.cfm?ID=10310.

100) Roni Mualem, Conceptual Physics in Junior High School: Developing and Implementing a Qualitative Problem Solving Strategy in 

Mechanics (Lambert Academic Publishing, 2010).

101) David Sang, editor, Teaching Secondary Physics, 2nd edition [ASE Science Practice; original edition: 2000] (Hodder Education, 
London, 2011). 

102) Richard N. Steinberg, An Inquiry into Science Education, Where the Rubber Meets the Road (Sense Publishers, Rotterdam, 2011).

103) Keith Gibbs, �e New Resourceful Physics Teacher: Creative Ideas and Experiments for Physics Teaching (Schoolphysics Publishing, 
Somerset, UK, 2012). Available at: http://www.schoolphysics.co.uk/cd/; also available: Complete Edition CD. [Previous edition: Keith 
Gibbs, �e Resourceful Physics Teacher: 600 Ideas for Creative Teaching (Institute of Physics Publishing, Bristol, 1999).]
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104) John Daicopoulos, �e Open Agenda: Ideas a Beginning Physics Teacher Should Not Take for Granted, revised version 2012. Available 
at: http://www.renegadescience.com/Renegade/�e_Open_Agenda.html.

105) National Research Council, A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas [Committee 
on a Conceptual Framework for New K-12 Science Education Standards, Board on Science Education, Division of Behavioral 
and Social Sciences and Education] (National Academies Press, Washington, D.C., 2012), pp. 103-138, Chap. 5, Dimension 3: 
“Disciplinary core ideas—Physical sciences.”

106) David E. Meltzer and Ronald K. �ornton, “Resource Letter ALIP–1: Active-Learning Instruction in Physics,” American Journal of 
Physics 80, 478-496 (2012).

107) National Research Council, Committee on Undergraduate Physics Education Research and Implementation, Adapting to a 

Changing World—Challenges and Opportunities in Undergraduate Physics Education [Board on Physics and Astronomy, Division on 
Engineering and Physical Sciences] (National Academies Press, Washington, D.C., 2013).

10.b Collections of articles on teaching physics

1) American Association of Physics Teachers, Teaching Introductory Physics: Reprints from �e Physics Teacher, April 1963-December 

1973 (AAPT, NY, 1974).

2) Melba Phillips, editor, On Teaching Physics: Reprints of American Journal of Physics Articles from the First Half Century of AAPT 

(American Association of Physics Teachers, Stony Brook, NY, 1979).

3) Donna A. Berry, editor, A Potpourri of Physics Teaching Ideas: Selected Reprints from �e Physics Teacher, April 1963-December 1986 

(American Association of Physics Teachers, College Park, MD, 1987). [Current printing edited by Donna Berry Conner.]

4) Donald J. Bord and J. Clint Sprott, consultants, West’s Great Ideas for Teaching Physics (West Publishing Co., St. Paul, MN, 1991).

5) Joe Pizzo, editor, Interactive Physics Demonstrations: A Collection of Deck the Halls Columns and Other Articles Reprinted from �e 
Physics Teacher 1972-2001 (American Association of Physics Teachers, College Park, MD, 2001).

10.c Conference proceedings on physics education [See also Section 12. Journals and Periodicals, #7] 

1) Sanborn C. Brown and Norman Clarke, editors, International Education in Physics: Proceedings of the International Conference on 

Physics Education, UNESCO House, Paris, July 18-August 4, 1960 (MIT Press, Cambridge, MA, 1960).

2) Sanborn C. Brown, Norman Clarke, and Jayme Tiomno, editors, Why Teach Physics? [Based on discussions at the International 
Conference on Physics in General Education, Rio de Janeiro, Brazil, July 1-6, 1963] (MIT Press, Cambridge, MA, 1964).

3) Søren Sikjaer, editor, Seminar on the Teaching of Physics in Schools [GIREP conference at the Royal Danish School of Educational 
Studies, Copenhagen, July 30 to August 5, 1969] (Gyldendal, Copenhagen, 1971).

4) Sanborn C. Brown, F. J. Kedves, and E. J. Wenham, editors, Teaching Physics: An Insoluble Task? [Proceedings of the International 
Congress on the Education of Teachers of Physics in Secondary Schools, Eger, Hungary, September 1970] (MIT Press, Cambridge, 
MA, 1971).

5) A. L. King and S. G. Brush, editors, History in the Teaching of Physics: Proceedings of the International Working Seminar on the Role of 

the History of Physics in Physics Education [Held at Massachusetts Institute of Technology, 13-17 July 1970] (University Press of New 
England, 1972).

6) Deutsche UNESCO-Kommission, Implementation of Curricula in Science Education (Report of an International Seminar on 
“�e implementation of curricula in science education with special regard to the teaching of physics,” organized by the 
German Commission for UNESCO and the Institute for Science Education at the University of Kiel, Kiel, March 16-18, 1972) 
[Seminarbericht der Deutschen UNESCO-Kommission Nr. 22; Karl Hecht, Klaus Blänsdorf, and Max Brüderlin, editors] (Deutsche 
UNESCO-Kommission, Köln, West Germany, 1974).
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7) Arturo Loria and Poul �omsen, editors, Seminar on the Teaching of Physics in Schools 2: Electricity, Magnetism and Quantum 

Physics (Gyldendal, Copenhagen, 1975).

8) John L. Lewis, editor, New Trends in Physics Teaching, Volume III [Based on the proceedings of the International Conference in 
Physics Education held in Edinburgh (United Kingdom), 29 July-6 August 1975] (United Nations Educational, Scientific, and 
Cultural Organization, Paris, 1976).

9) J. G. Jones and J. L. Lewis, editors, �e Role of the Laboratory in Physics Education [An account of the Oxford Conference held in 
July 1978, jointly organised by the International Commission on Physics Education and the Groupe International de Recherche sur 
l’Enseignement de la Physique, with support from Unesco] (John Goodman and Sons, Birmingham, UK [ca. 1978]).

10) G. Delacôte, Physics Teaching in Schools: Proceedings of the 5th Seminar of GIREP [Montpellier, September 1976] (Taylor and Francis, 
London, 1978). 

11) Uri Ganiel, editor, Physics Teaching: Oscillations and Waves, Current Problems: Proceedings of the GIREP Conference held at the 

Weizmann Institute of Science, Rehovot, Israel, August 19-24, 1979 (BALABAN International Science Services, Philadelphia, 1980).

12) P. J. Kennedy and A. Loria, editors, Proceedings of the International Conference on Education for Physics Teaching: Trieste, 1st-6th 

September 1980 (International Commission on Physics Education; Physics Department, University of Edinburgh, 1981).

13) George Marx, editor, Entropy in the School: Proceedings of the 6th Danube Seminar on Physics Education Sponsored by UNESCO, 

Balaton, May 1983 [2 volumes] (Roland Eötvös Physical Society, Budapest, 1983).

14) Fabio Bevilacqua and P. J. Kennedy, editors, Using History of Physics in Innovatory Physics Education: Proceedings of the International 

Conference: 5-9 September 1983, Pavia, Italy (Centro studi per la didattica, Pavia, 1983).

15) Recherche en didactique de la physique: Les actes du premier atelier international/Research on physics education: proceedings of the 

first international workshop, La Londe les Maures 1983 [G. Delacôte, A. Tiberghien, and J. Schwartz, directors] (Éditions du Centre 
National de la Recherche Scientifique, Paris, 1984).

16) Piet Lijnse, editor, �e Many Faces of Teaching and Learning Mechanics in Secondary and Early Tertiary Education: Proceedings of a 

Conference on Physics Education, Utrecht, �e Netherlands, 20-25 August 1984 [GIREP’84; International Group for the Advancement 
of Physics Teaching, Stichting voor Onderzoek van het Onderwijs] (W.C.C.-Utrecht, 1985).

17) International Conference on Physics Education, Proceedings of the International Conference on Physics Education, Nanjing Institute of 

Technology, �e Pepoles [sic] Republic of China, August 31-September 5, 1986 (Institute of Technology, Nanjing, 1986).

18) Reinders Duit, Walter Jung, Christoph von Rhöneck, editors. Aspects of Understanding Electricity: Proceedings of an International 

Workshop (An inventory of research results concerning the representation of students’ knowledge of electricity and its uses 
for the improvement of teaching; Ludwigsburg, Sept. 10 to 14, 1984) [IPN-Arbeitsberichte, 59] (Institut für die Pädagogik der 
Naturwissenschaften an der Universität Kiel, Kiel, 1985).

19) Poul V. �omsen, editor, Science Education and the History of Physics: Proceedings of the Multinational Teacher/Teacher Trainer 

Conference at the Deutsches Museum, Munich, May 3rd-9th, 1986 (University of Aarhus, Aarhus, Denmark, 1986).

20) Asia and the Pacific Programme of Educational Innovation for Development, A Fresh Look at Teaching Physics at School Level, 

Report of the UNESCO Regional Workshop on the Training of Physics Teachers, 18-28 Nov. 1986 (UNESCO Principal Regional Office 
for Asia and the Pacific, Bangkok, �ailand, 1988).

21) K. Luchner, H. Deger, R. Dengler, and R. Worg, editors, International Conference, Teaching Modern Physics-Condensed Matter, 

Universität München, September 12th-16th 1988, Proceedings (World Scientific, Singapore, 1989).
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22) Reinders Duit, Fred Goldberg, and Hans Niedderer, editors, Research in Physics Learning: �eoretical Issues and Empirical Studies 

[Proceedings of an International Workshop held at the University of Bremen, March 4-8, 1991] (Institute for Science Education, 
Kiel, Germany, 1991).

23) Hans-Jürgen Schmidt, editor, Empirical Research in Chemistry and Physics Education: Proceedings of the International Seminar, June 

10th-12th 1992, University of Dortmund, Germany (International Council of Associations for Science Education, Hong Kong, 1992); 
ERIC Document 363501.

24) Yun Ying, Ye Shan-zhuan, and Wang Hao, editors, International Conference on Physics Education, Proceedings: New Movement of 

Reform on Physics Teaching [Nanjing, P. R. China, August 5-9, 1995] (Southeast University, Nanjing, 1995).

25) Carlo Bernardini, Carlo Tarsitani, and Matilde Vicentini, editors, �inking Physics for Teaching [Proceedings of an international 
conference on �inking Science for Teaching: �e Case of Physics, held September 22-27, 1994, in Rome, Italy] (Plenum, New York, 
1995).

26) Jack Wilson, editor, Conference on the Introductory Physics Course: On the Occasion of the Retirement of Robert Resnick (Wiley, New 
York, 1997).

27) Alberto Pascual Maiztegui, editor, Sixth Interamerican Conference on Physics Education, Córdoba, Argentina, June 28-July 5, 1997 

(Revista de Enseñanza de la Fisica, 1997).

28) G. Marx, editor, Creativity in Physics Teaching, Sopron, Hungary, August 16-22, 1997 (Roland Eötvös, Sopron, Hungary, 1997).

29) S. Oblak, M. Hribar, K. Luchner, and M. Munih, editors, New Ways of Teaching Physics: Proceedings (GIREP-ICPE International 
Conference 1996, Ljubliana, Slovenia, 21-27 August 1996) (Board of Education, Ljubliana, 1997).

30) Edward F. Redish and John S. Rigden, editors, �e Changing Role of Physics Departments in Modern Universities: Proceedings of 

International Conference on Undergraduate Physics Education, College Park, Maryland, August 1996 [Parts One and Two], American 
Institute of Physics Conference Proceedings 399 (AIP, Woodbury, NY, 1997).

31) J. Huo and S. Xiang, editors, International Conference on New Technologies in Physics Education, Hefei, Peoples Republic of China, 

October 19-22, 1998 (Southeast University Press, c1999)

32) Gernot Born, Horst Harreis, Herbert Litschke, and Norbert Treitz, editors, Hands-on Experiments in Physics Education: Duisburg-

Germany, August 23-28, 1998: Proceedings [International Commission on Physics Education, IUPAP] (Dikadik der Physik, University 
of Duisburg, Duisburg, Germany, 1999).

33) Xingkai Luo and Kaihua Zhao, editors, Turning the Challenge into Opportunities: �e Historic Mission of Physics Teacher for the 

Next Millennium, International Conference of Physics Teachers & Educators, Guilin, P.R. China, August 19-23, 1999 (Guangxi Normal 
University Press, 2000).

34) Roser Pinto and Santiago Surinach, editors, Physics Teacher Education Beyond 2000: Selected Contributions [27 August to 1 
September 2000, Barcelona, Spain] (Elsevier, Paris, 2001).

35) Marisa Michelini and Marina Cobal, editors, Developing Formal �inking in Physics: First International Girep Seminar 2001, Selected 

Contributions (University of Udine, Udine, Italy, 2002).

36) GIREP, Quality Development in Teacher Education and Training, 1-6 September 2003, University of Udine, Italy [Second International 
GIREP Seminar], Proceedings: Available at: http://www.fisica.uniud.it/URDF/girepseminar2003/proceedings.htm.

37) Yunebae Park, editor, Teaching and Learning of Physics in Cultural Contexts: Proceedings of the International Conference on Physics 

Education in Cultural Contexts, Cheongwon, South Korea 13-17 August 2001 (World Scientific, Singapore, 2004).
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38) E. F. Redish and M. Vicentini, editors, Research on Physics Education: Proceedings of the International School of Physics “Enrico Fermi,” 

Course CLVI (IOS, Amsterdam, 2004).

39) GIREP Conference 2004 Proceedings: Teaching and Learning Physics in New Contexts (GIREP, Ostrava, 2004). 
        Available at: https://www.girep.org/conferences.html.

40) Diane J. Grayson, editor, What Physics Should We Teach? Proceedings of the International Physics Education Conference, 5 to 8 July 

2004, Durban, South Africa (International Commission on Physics Education/University of South Africa Press, UNISA, South Africa, 
2005).

41) Gorazd Planinšič and Aleš Mohorič, editors, Informal Learning and Public Understanding of Physics: GIREP Book of Selected 

Contributions of the �ird International GIREP Seminar, 5-9 September 2005, Ljubljana, Slovenia (University of Ljubljana, Faculty of 
Mathematics and Physics, Ljubljana, 2005). Available at: http://www.girep2005.fmf.uni-lj.si/

42) World View on Physics Education in 2005: Focusing on Change. Selected papers of ICPE International Conference on Physics Education, 

University of New Delhi (Miranda House, convener Pratibha Jolly) (World Scientific Publishing Co., London, 2005).

43) Rajka Jurdana-Šepić, Velimir Labinac, Marta Zuvić-Butorac, and Ana Sušac, editors, Frontiers of Physics Education, Selected 

Contributions, GIREP-EPEC Conference 26-31 August, 2007, Opatija, Croatia, (Zlatni rez, Rijeka, 2008). 
        Available at: https://www.girep.org/conferences.html.

44) Ed van den Berg, Ton Ellermeijer, Onne Slooten, editors, Proceedings GIREP Conference 2006 (August 20-25, Amsterdam, 

Netherlands): Modelling in Physics and Physics Education (AMSTEL Institute, University of Amsterdam, Amsterdam, 2008). 
Available at: https://www.girep.org/conferences.html

45) Cristina Cassan, Marisa Michelini, Paola Visentin, International Workshop on Multimedia in Physics Teaching and Learning [MPTL 

14] 23-25 September 2009 University of Udine, Italy (European Physical Society/University of Udine, Udine, Italy, 2009).

46) C. P. Constantinou and N. Papadouris, editors, GIREP Conference 2008, Selected Papers: Physics Curriculum Design, Development 

and Validation [August 18-22, Nicosia, Cyprus] (Learning in Science Group, Department of Educational Sciences, University of Cyprus, 

Nicosia, 2010).

47) Derek Raine, Cheryl Hurkett & Laurence Rogers, editors, Physics Community and Cooperation, Selected Contributions GIREP-EPEC 

& PHEC 2009 International Conference August 17-21, University of Leicester, UK (Lulu /�e Centre for Interdisciplinary Science, 
University of Leicester, Leicester, 2010).

48) Boonchoat Paosawatyanyong and Pornrat Wattanakasiwich, editors, International Conference on Physics Education: ICPE-2009 

[Bangkok, �ailand, 18-24 October 2009; AIP Conference Proceedings 1263] (American Institute of Physics, Melville, New York, 
2010).

49) GIREP-ICPE-MPTL 2010 International Conference, Teaching and Learning Physics Today: Challenges? Benefits? 22-27 August 2010, 

Reims, France (Université de Reims Champagne Ardenne, France, 2012). Available at: http://www.univ-reims.fr/site/evenement/
girep-icpe-mptl-2010-reims-international-conference/list-of-submitted-full-papers-for-proceedings,13181,22950.html

50) Anssi Lindell, Anna Leena Kähkönen, and Jouni Viiri, editors, Physics Alive: Proceedings GIREP-EPEC Conference 2011, August 1-5, 

Jyväskylä, Finland [JYFL Research Report no. 10/2012] (University of Jyväskylä, Finland, 2012). 
        Available at: https://www.jyu.fi/en/congress/girep2011/announcements/electronic-version-of-the-proceedings-published.

10.d Instructor’s manuals, teachers’ guides, and reference works with links to specific curricular materials

1) Eric M. Rogers, Teaching Physics for the Inquiring Mind (Princeton University Press, Princeton, NJ, 1962).

2) �e Association for Science Education, An Expansion and Teachers’ Guide to Physics for Grammar Schools (John Murray, London, 
1963).
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3) Nuffield Physics: Teachers’ Guide I and Teachers’ Guide III (Longmans/Penguin, London, 1966); Available at: [Teacher’s Guide I] 
http://www.nationalstemcentre.org.uk/elibrary/resource/3067/nuffield-physics-teachers-guide-i and [Teacher’s guide III] 

        http://www.nationalstemcentre.org.uk/elibrary/resource/3073/nuffield-physics-teachers-guide-iii.  

4) P. J. Black and Jon Ogborn, Joint Organizers, Physics Teachers’ Handbook, Nuffield Advanced Science (Penguin, Harmondsworth, UK, 
1971). Available at: http://www.nationalstemcentre.org.uk/elibrary/resource/3052/nuffieldadvanced-physics-teachers-handbook.

5) Eric M. Rogers and E. J. Wenham, General Editors, Revised Nuffield Physics General Introduction (Longman Group Limited, London, 
1977). Available at: http://www.nationalstemcentre.org.uk/elibrary/file/9768/Revised Nuffield Physics General Introduction.pdf.

6) Eric M. Rogers and E. J. Wenham, General Editors, Revised Nuffield Physics Teachers’ Guide, Years 1-5 (Longman Group Limited, 
London, 1978-1981).

7) F. James Rutherford, Gerald Holton, and Fletcher G. Watson, Project Physics Resource Book (Holt, Rinehart, and Winston, New York, 
1981). Available at: http://www.archive.org/details/projectphysicscollection.

8) Kenneth Dobson, editor, [Nuffield Advanced Science] Physics Examinations and Investigations (Longman Group Limited, London, 
1985). Available at: http://www.nationalstemcentre.org.uk/elibrary/file/10141/Physics- Examinations & Investigations.pdf.

9) John Harris, General Editor, Nuffield-Chelsea Curriculum Trust, Physics Teachers’ Guide 1, Units A to G and Physics Teachers’ Guide 

2, Units H to L [Teachers’ guide for Revised Nuffield Advanced Science, Physics, Students’ Guide 1 (Units A to G) and Students’ Guide 2 

(Units H to L)] (Longman, Burnt Mill [UK], 1985).

10) Uri Haber-Schaim, John H. Dodge, and James A. Walter, Teacher’s Resource Book, PSSC Physics 6th edition (Heath, Lexington, 1986).

11) Frederick Reif, Instructors Manual to Accompany Understanding Basic Mechanics (Wiley, New York, 1995).

12) Eric Mazur, Peer Instruction: A User’s Manual (Prentice Hall, Upper Saddle River, NJ, 1997).

13) William J. Leonard, Robert J. Dufresne, William J. Gerace, and Jose P. Mestre, Teacher’s Guides to Accompany Minds-On Physics, Vols. 

1-6 [Motion; Interactions; Conservation Laws and Concept-Based Problem Solving; Fundamental Forces and Fields; Complex Systems; 

Advanced Topics in Mechanics] (Kendall-Hunt, Dubuque, IA, 1999-2000).

14) Randall D. Knight, Five Easy Lessons: Strategies for Successful Physics Teaching (Addison Wesley, San Francisco, 2002).

15) Edward F. Redish, Teaching Physics with the Physics Suite (Wiley, New York, 2003).

16) Alan Van Heuvelen and Eugenia Etkina, �e Physics Active Learning Guide, Instructor Edition (Addison Wesley, San Francisco, CA, 
2005).

17) Lillian C. McDermott, Peter S. Shaffer, and the Physics Education Group at the University of Washington, Instructor’s Guide for 

Tutorials in Introductory Physics, 1st edition (Prentice-Hall, Upper Saddle River, NJ, 2003).

18) E. Etkina and A. Van Heuvelen, “Investigative Science Learning Environment - A science process approach to learning physics,” 
in Research-Based Reform of University Physics, edited by E. F. Redish and P. J. Cooney (American Association of Physics Teachers, 
College Park, MD, 2007), Reviews in PER Vol. 1. Available at: http://www.per-central.org/document/ServeFile.cfm?ID=4988.

19) Ruth Chabay and Bruce Sherwood, “Matter & Interactions,” in Research-Based Reform of University Physics, edited by E. F. Redish 
and P. J. Cooney (American Association of Physics Teachers, College Park, MD, 2007), Reviews in PER Vol. 1. 

        Available at: http://www.percentral.org/document/ServeFile.cfm?ID=4989

20) Catherine H. Crouch, Jessica Watkins, Adam P. Fagen, and Eric Mazur, “Peer Instruction: Engaging students one-on-one, all at once,” 
in Research-Based Reform of University Physics, edited by E. F. Redish and P. J. Cooney (American Association of Physics Teachers, 
College Park, MD, 2007), Reviews in PER Vol. 1. Available at: http://www.per-central.org/document/ServeFile.cfm?ID=4990.
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21) Lillian C. McDermott and the Physics Education Group at the University of Washington, Instructor’s Guides for Physics by Inquiry 

(Wiley, New York, 2013).  Available (password required) at:  https://courses.washington.edu/uwpeg/pbi.

10.e Bibliographies, literature guides, and surveys of high-school physics textbooks

1) Eastern Association of Physics Teachers [John W. Hutchins, Clement C. Hyde, and Frank M. Greenlaw, Committee on Reference 
Books], Catalogue of Reference Books in Physics Suitable for Secondary Schools, Revised Edition (Eastern Association of Physics 
Teachers, Jamaica Plain, MA, 1907) [revised edition of A List of Reference Works Suitable for Work in Secondary School Physics 

(Charles R. Allen, A. B. Kimball, and J. W. Hutchins, Committee on Reference Books), (Eastern Association of Physics Teachers, New 
Bedford, MA, 1900)].

2) Committee of the American Federation of Teachers of the Mathematical and the Natural Sciences, Bibliography of Science 

Teaching [United States Bureau of Education Bulletin 1911, No. 1; Whole Number 446] (Government Printing Office, Washington, 
1911), pp. 24-27, “Physics.”

3) Walter C. Michels, “High school physics: A report of the Joint Committee on High School Teaching Materials,” Physics Today 10(1), 
20-21 (1957).

4) Harold S. Spielman, “A report on the first meeting of the joint AIP—AAPT—NSTA Committee on Teaching Materials for High 
School Physics,” Science Education 41, 229-233 (1957).

5) Robert H. Whitford, Physics Literature: A Reference Manual, 2nd edition (Scarecrow Press, Metuchen, NJ, 1968), pp. 119-132, 
Chapter VII, “Educational approach.”

6) Lester G. Paldy and Clifford E. Swartz, “Resource Letter PCP-1: Pre-college physics curriculum materials,” American Journal of 
Physics 41, 166-178 (1973). 

7) Robert Lehrman, “Physics texts: An evaluative review,” �e Physics Teacher 20, 508-518 (1982).

8) Physics Textbook Review Committee, “Survey of high school physics texts,” �e Physics Teacher 37, 284-308 (1999).

9) Lillian C. McDermott and Edward F. Redish, “Resource Letter: PER-1: Physics Education Research,” American Journal of Physics 67, 
755-767 (1999).

10) E. Leonard Jossem, “Resource Letter EPGA-1: �e education of physics graduate assistants,” American Journal of Physics 68, 502-
511 (2000).

11) Casey Langer Tesfaye and Susan White, High School Physics Textbooks: Results from the 2008-09 Nationwide Survey of High School 

Physics Teachers (American Institute of Physics, College Park, MD, 2010).

12) Richard E. Berg, “Resource Letter PhD-2: Physics demonstrations,” American Journal of Physics 80, 181-191 (2012).

13) David E. Meltzer and Ronald K. �ornton, “Resource Letter ALIP–1: Active-Learning Instruction in Physics,” American Journal of 
Physics 80, 478-496 (2012).

10.f  References on teaching individual topics

1) Sub-Committee of the Science Masters’ Association [H.F. Boulind, Chairman], �e Teaching of Electricity, with Special Reference to 

the Use of M.K.S. Units (John Murray, 1954).

2) Science Masters Association, Modern Physical Science Committee, Interim Report, �e Teaching of Modern Physics (Science 
Masters Association, Cambridge [UK], 1962).
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3) Arturo Loria and Poul �omsen, editors, Seminar on the Teaching of Physics in Schools 2: Electricity, Magnetism and Quantum 

Physics (Gyldendal, Copenhagen, 1975).

4) George Marx, editor, Entropy in the School: Proceedings of the 6th Danube Seminar on Physics Education sponsored by UNESCO, 

Balaton, May 1983 [2 volumes] (Roland Eötvös Physical Society, Budapest, 1983).

5) K. Luchner, H. Deger, R. Dengler, and R. Worg, editors, International Conference, Teaching Modern Physics-Condensed Matter, 

Universität München, September 12th-16th 1988, Proceedings (World Scientific, Singapore, 1989).

6) Piet Lijnse, editor, �e Many Faces of Teaching and Learning Mechanics in Secondary and Early Tertiary Education: Proceedings of a 

Conference on Physics Education, Utrecht, �e Netherlands, 20-25 August 1984 [GIREP’84; International Group for the Advancement 
of Physics Teaching, Stichting voor Onderzoek van het Onderwijs] (W.C.C.-Utrecht, 1985).

7) Robert A. Morse, Teaching About Electrostatics [An AAPT/PTRA Workshop Manual] (American Association of Physics Teachers, 
College Park, MD, 1992).

8) Earl R. Feltyberger, James Mallmann, Judy M. Schmidt and �omas Senior, Teaching About D.C. Electric Circuits [An AAPT/PTRA 
Resource] (American Association of Physics Teachers, College Park, MD, 1990, 1993).

9) Mark Davids, R. Stephen Rea, and Paul W. Zitzewitz, Teaching About Lightwave Communications [An AAPT/PTRA Manual] 
(American Association of Physics Teachers, College Park, MD, 1994).

10) Robert J. Reiland, Teaching About Magnetism [An AAPT/PTRA Manual] (American Association of Physics Teachers, College Park, 
MD, 1996).

11) Bill Franklin, Teaching About Color and Color Vision (American Association of Physics Teachers, College Park, MD, 1997).

12) Lawrence M. Krauss and Glenn D. Starkman, Teaching About Cosmology [An AAPT/PTRA Resource] (American Association of 
Physics Teachers, College Park, MD, 1999).

13) Jodi McCullough and Roy McCullough, �e Role of Toys in Teaching Physics [An AAPT/PTRA Workshop Manual] (American 
Association of Physics Teachers, College Park, MD, 2000)

14) �omas D. Rossing, Teaching Light & Color (American Association of Physics Teachers, College Park, MD, 2001).

15) Bill Franklin, Teaching About Impulse and Momentum [An AAPT/PTRA Manual] (American Association of Physics Teachers, 
College Park, MD, 2004, 2005).

16) John L. Roeder, Teaching About Energy [An AAPT/PTRA Resource] (American Association of Physics Teachers, College Park, MD, 
2008).

17) Jane Bray Nelson and Jim Nelson, Teaching About Kinematics [An AAPT/PTRA Resource] (American Association of Physics 
Teachers, College Park, MD, 2009).

18) Charles W. Camp and John J. Clement, Preconceptions in Mechanics: Lessons Dealing with Students’ Conceptual Difficulties, 2nd 
edition [original edition: Kendall Hunt, Dubuque, IA, 1994] (American Association of Physics Teachers, College Park, MD, 2010).

10.g  Miscellaneous resources for physics teaching

1) Sources of Physics Teaching, Volumes I, II, III, and IV: Reprints from Contemporary Physics, With an Introduction by Professor Nevill 

Mott (Taylor and Francis, 1968-1970).

2) Karl C. Mamola, Apparatus for Teaching Physics (American Association of Physics Teachers, College Park, MD, 1999).
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11. Research-Based Curricular and Assessment Materials for Physics Teacher Education

1) Frederick Reif, Understanding Basic Mechanics, Text, and Understanding Basic Mechanics, Workbook (Wiley, New York, 1995).

2) Lillian C. McDermott and the Physics Education Group at the University of Washington, Physics by Inquiry (Wiley, New York, 
1996).

3) Eric Mazur, Peer Instruction: A User’s Manual (Prentice Hall, Upper Saddle River, NJ, 1997).

4) Gregor M. Novak, Evelyn T. Patterson, Andrew D. Gavrin, and Wolfgang Christian, Just-In-Time Teaching: Blending Active Learning 

with Web Technology (Prentice Hall, Englewood Cliffs, NJ, 1999).

5) William J. Leonard, Robert J. Dufresne, William J. Gerace, and Jose P. Mestre, Minds-On Physics, Activity Guide and Reader, Vols. 1-6 

[Motion; Interactions; Conservation Laws and Concept-Based Problem Solving; Fundamental Forces and Fields; Complex Systems; 

Advanced Topics in Mechanics] (Kendall-Hunt, Dubuque, IA, 1999-2000).

6) �omas L. O’Kuma, David P. Maloney, and Curtis J. Hieggelke, Ranking Task Exercises in Physics (Prentice Hall, Upper Saddle River, 
NJ, 2000).

7) Wolfgang Christian and Mario Belloni, Physlets: Teaching Physics with Interactive Curricular Material (Prentice Hall, Upper Saddle 
River, NJ, 2001).

8) American Institute of Physics and American Association of Physics Teachers, Powerful Ideas in Physical Science, 3rd edition 

(American Association of Physics Teachers, College Park, MD, 2001).

9) Lillian C. McDermott, Peter S. Shaffer, and the Physics Education Group, Tutorials in Introductory Physics, and Homework, Tutorials 

in Introductory Physics, 1st edition (Prentice-Hall, Upper Saddle River, NJ, 2002).

10) David P. Jackson, Priscilla W. Laws, and Scott V. Franklin, Explorations in Physics: An Activity-Based Approach to Understanding the 

World (Wiley, New York, 2002).

11) Alan Van Heuvelen and Paul D’Alesandris, ActivPhysics Online Workbook [Alan Van Heuvelen, ActivPhysics Online Workbook, Vol. 1: 

Mechanics, �ermal Physics, Oscillations & Waves; Alan Van Heuvelen and Paul D’Alesandris, ActivPhysics Online Workbook, Volume 

2: Electricity & Magnetism, Optics, Modern Physics] (Pearson Addison Wesley, San Francisco, 2004).

12) Michael C. Wittmann, Richard N. Steinberg, and Edward F. Redish, Activity-Based Tutorials: Volume 1, Introductory Physics; Volume 

2, Modern Physics [�e Physics Suite] (Wiley, New York, 2004).

13) Priscilla W. Laws, Workshop Physics Activity Guide, Modules 1-4, Second Edition [�e Physics Suite] (Wiley, New York, 2004).

14) David R. Sokoloff and Ronald K. �ornton, Tools for Scientific �inking: Motion and Force; Laboratory Curriculum and Teachers’ 

Guide, and Ronald K. �ornton and David R. Sokoloff, Tools for Scientific �inking: Heat and Temperature; Laboratory Curriculum 

and Teachers’ Guide (Vernier Software and Technology, Beaverton, OR, 2004).

15) Alan Van Heuvelen and Eugenia Etkina, �e Physics Active Learning Guide, Student Edition (Pearson Addison Wesley, San Francisco, 
2006).

16) Curtis J. Hieggelke, David P. Maloney, Stephen E. Kanim, and �omas J. O’Kuma, E & M TIPERS: Electricity and Magnetism Tasks 

Inspired by Physics Education Research (Pearson Prentice-Hall, Upper Saddle River, NJ, 2006).

17) Fred Goldberg, Steve Robinson, and Valerie Otero, Physics & Everyday �inking (It’s About Time, Armonk, NY, 2008).

18) David R. Sokoloff and Ronald K. �ornton, Interactive Lecture Demonstrations: Active Learning in Introductory Physics [�e Physics 
Suite] (Wiley, New York, 2008).
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19) Roger Nanes, Inquiry into Physical Science: A Contextual Approach, 2nd edition: Vol. 1, Global Warming; Vol. 2, Kitchen Science; Vol. 

3, �e Automobile (Kendall Hunt, Dubuque, IA, 2008).

20) �omas Moore, Six Ideas that Shaped Physics [Units C, E, N, Q, R, and T] (McGraw-Hill, New York, 1997-2009).

21) Ruth W. Chabay and Bruce A. Sherwood, Matter and Interactions, 3rd edition (Wiley, New York, 2010). [E & M simulations 
available at: http://www4.ncsu.edu/~rwchabay/emimovies.]

22) Page Keeley and Rand Harrington, Uncovering Student Ideas in Physical Science, Volume 1: 45 NEW Force and Motion Assessment 

Probes (NSTA Press, Arlington, VA, 2010).

23) Randall D. Knight, Brian Jones, Stuart Field, and James H. Andrews, Student Workbook for College Physics: A Strategic Approach, 2nd 
edition (Pearson Addison-Wesley, Boston, 2010).

24) David R. Sokoloff, Ronald K. �ornton, and Priscilla W. Laws, RealTime Physics: Active Learning Laboratories , 3rd edition: Module 1, 
Mechanics (D. R. Sokoloff, R. K. �ornton, and P. W. Laws); Module 2, Heat & �ermodynamics (D. R. Sokoloff, P. W. Laws, and R. K. 
�ornton); Module 3, Electricity & Magnetism (D. R. Sokoloff and P. W. Laws); Module 4, Light & Optics (D. R. Sokoloff) (Wiley, New 
York, 2011; 2012). 

25) Randall D. Knight, Student Workbook for Physics for Scientists and Engineers: A Strategic Approach with Modern Physics, 3rd edition 
(Pearson, Boston, 2013).

26) Ronald K. �ornton, Teacher Education Module CD (Vernier Software, n.d.).

12. Journals and Periodicals

1) �e Physics Teacher. Available at: http://scitation.aip.org/tpt/.

2) Physics Education. Available at: http://iopscience.iop.org/0031-9120/.

3) American Journal of Physics. Available at: http://scitation.aip.org/ajp/.

4) Physical Review Special Topics - Physics Education Research. Available at: http://prst-per.aps.org/.

5) Journal of Physics Teacher Education Online. Available at: http://www.phy.ilstu.edu/jpteo/.

6) American Physical Society Forum on Education Newsletter. Available at: http://www.aps.org/units/fed/newsletters/index.cfm.

7) Proceedings of the Physics Education Research Conference: Annual, published since 2003 by American Institute of Physics 
Conference Proceedings, Melville, New York [2001 and 2002 Conferences published by PERC Publishing]; 2003 Conference: Vol. 
720 [published 2004]; 2004 Conference: Vol. 790 [2005], 2005 Conference: Vol. 818 [2006]; 2006 Conference: Vol. 883 [2007]; 2007 
Conference: Vol. 951 [2007]; 2008 Conference: Vol. 1054 [2008]; 2009 Conference: Vol. 1179 [2009]; 2010 Conference: Vol. 1289 
[2010]; 2011 Conference: Vol. 1413 [2012]; 2012 Conference: Vol. 1513 [2013]. Available at: http://proceedings.aip.org/.

13. Online Resources

1) ActivPhysics Online. Available at: http://wps.aw.com/aw_knight_physics_1/17/4389/1123672.cw/.

2) Assessment Instrument Information Page, North Carolina State University. Available at: http://www.ncsu.edu/PER/TestInfo.html.

3) Comprehensive Conceptual Curriculum for Physics [C3P], University of Dallas. Available at: http://phys.udallas.edu.



T-TEP

122

Transforming the Preparation of Physics Teachers:  A Call to Action

4) Concept Tests and Course Materials, University of Colorado. Available at: http://per.colorado.edu/cts.

5) Constructing Physics Understanding. Available at: http://cpucips.sdsu.edu/web/cpu.

6) Context Rich Problems, On-Line Archive, University of Minnesota Physics Education Research and Development. Available at: 
http://groups.physics.umn.edu/physed/Research/CRP/on-lineArchive/ola.html.

7) Diagnoser [formative assessment tools]. Available at: www.Diagnoser.com.

8) E&M TIPERS (“Tasks Inspired by Physics Education Research”). Available at: http://tycphysics.org/tipers.htm.

9) Explorations in Physics, Dickinson College. Available at: http://physics.dickinson.edu/~eip_web/eip_homepage.html.

10) Humanized Physics Project. Available at: http://physics.doane.edu/hpp.

11) Interactive Online Lectures, University of Illinois. Available at: http://research.physics.illinois.edu/per/iol.html.

12) Interactive Science Simulations, University of Colorado. Available at: http://phet.colorado.edu/.

13) Internet Computer Coaches for Introductory Problem Solving, University of Minnesota. 
        Available at: http://groups.physics.umn.edu/physed/prototypes.html.

14) Intuitive Quantum Physics, University of Maine. Available at: http://perlnet.umaine.edu/IQP/index.html.

15) Modeling Instruction Program. Available at: http://modelinginstruction.org/. Some curricular materials are password protected and 
available to participants in Modeling workshops; others are free. Available at http://modelinginstruction.org/teachers/resources/. 
Also see: http://modeling.asu.edu/ and http://modeling.asu.edu/Curriculum.html.

16) National STEM Centre [United Kingdom]. Available at: http://www.nationalstemcentre.org.uk/elibrary/
science/?facet%5B0%5D=subject%3A%22Science%5EPhysics%22.

17) Open-Source Physics. Available at: http://www.opensourcephysics.org.

18) PER User’s Guide. Available at: http://perusersguide.org/.

19) Physical Sciences Resource Center. Available at: http://www.compadre.org/psrc/.

20) Physics Academies, University of Maine, Center for Science and Mathematics Education Research. 

        Available at: http://itumweb.ume.maine.edu/center/Summer_Academies/Physics/PhysIndex.html.

21) Physics Education Research Central. Available at: www.compadre.org/per.

22) Physics JiTT Resources [“Just-in-Time Teaching”]. Available at: http://jittdl.physics.iupui.edu/jitt/sampler/physics/index.html.

23) Physics Problems, University of Maryland. Available at: http://www.physics.umd.edu/perg/problems.htm.

24) Physics Resources and Instructional Strategies for Motivating Students [PRISMS], University of Northern Iowa. 
        Available at: http://www.prisms.uni.edu.

25) Physics Teaching Resources, Illinois State University. Available at: http://www.phy.ilstu.edu/pte/resources.html.

26) Physics Teaching Technology Resource, Rutgers University. Available at: http://paer.rutgers.edu/pt3.



123

T-TEP

Resources for the Education of Physics Teachers 

27) Physics Teaching Web Advisory: Ask Questions About Physics Teaching, Kansas State University. 
        Available at: http://www.physicspathway.org/PathwayHome.html.

28) Physics Union Mathematics. Available at: http://pum.rutgers.edu.

29) Powerful Ideas in Physical Science, American Association of Physics Teachers. Available at: http://www.aapt.org/publications/pips.cfm.

30) Problem-Solving Labs, Download Laboratory Manuals, University of Minnesota Physics Education Research and Development. 

Available at: http://groups.physics.umn.edu/physed/Research/Lab%20Manuals/Lab%20Manuals.html.

31) Project Galileo [Interactive Learning Toolkit-BQ], Harvard University. Available at: http://www.merlot.org/merlot/viewMaterial.htm?id=91290 
and https://ilt.seas.harvard.edu/login/.

32) PTEC Library. Available at (Main page): http://www.compadre.org/ptec/features/FeaturedCollections.cfm and (Browse by Subject:) 

http://www.ptec.org/search/browse.cfm?browse=gsss.

33) RELATE Mechanics WIKI Home, MIT. Available at: http://scripts.mit.edu/~srayyan/PERwiki/index.php?title=Main_Page.

34) SCALE-UP, North Carolina State University. Available at http://scaleup.ncsu.edu.

35) Schoolphysics [United Kingdom]. Available at: http://www.schoolphysics.co.uk.

36) Science Education Initiative, University of Colorado. Available at: http://www.colorado.edu/sei/departments/physics.htm.

37) Scientific Community Labs, University of Maryland. Available at: http://umdperg.pbworks.com/w/page/10511229/FrontPage.

38) Socratic Dialog-Inducing Labs, University of Indiana. Available at: http://www.physics.indiana.edu/~sdi.

39) Spiral Physics, Monroe Community College. Available at: http://web.monroecc.edu/spiral.

40) Students’ and Teachers’ Conceptions and Science Education (Bibliography - STCSE). 
        Available at: http://www.ipn.uni-kiel.de/aktuell/stcse/download_stcse.html

41) Teaching Resources, American Association of Physics Teachers. Available at: http://www.aapt.org/Resources/.

42) �e Physics Classroom. Available at: http://www.physicsclassroom.com.

43) �e Physics Front. Available at: http://www.compadre.org/precollege.

44) Visual Quantum Mechanics, Kansas State University. Available at: http://web.phys.ksu.edu/vqm.

45) Workbook for Introductory Physics, David E. Meltzer and Kandiah Manivannan. Available at: http://www.physicseducation.net/.


