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PHY500 Program Goals:

PHY500: Seminar in Physics Education is a required intro course for two terminal masters' programs:

- M.S.Ed. (Physics) mainly taken by BIO, CHM, GLG, some MAT, some PHY teachers

- M.S.Ed. (Physics with NYSED Transitional B Certification) for STEM professional becoming teachers

Note that most NY teachers certify twice – to earn full (NYSED Professional) certification teachers must obtain a suitable masters degree.  

These programs enroll about fifty graduate students at present, with almost another fifty alumni.  Seventy-eight students have completed PHY500 since it was first offered in 2002.  

PHY500 has always been an online offering, taught by the authors only to date.

Considerations underlying PHY500 included:

Develop physics teacher Pedagogical Content Knowledge by fostering critical reflective thinking about 

- the state of teachers' own physics subject knowledge  and pedagogical knowledge (Arons; Beichner; Hestenes, Wells & Swackhamer; McDermott & Redish, McDermott & Shaffer,  -- standard instruments  like FCI, TUG-K etc;  PER and SER touchstone activities)

- teachers' and students' own physics learning (Hake, 

- teachers' own physics teaching (Arons; Hake, MacIsaac & Falconer,; Sawada, Baker, Bauer, Benford, Birk, Bloom and Falconer)

- expose students through readings to a wide variety of research-informed physics learning experiences and practices (Finklestein, Adams, Keller, Perkins & Podolefsky; Sokoloff & Thornton; Thrnton))

and (more mundanely):

- develop graduate student scholarly reading and writing skills (APA format, scholarly discourse)

- develop teacher familiarity with appropriate literature for an eventual PHY690: Masters' Project 

- must be offered online to enroll downstate (NYC, Long Island) and out of state students 

What PHY500 is NOT: a literature course for PER researchers or Doctoral Candidates.  This is a course for teachers – professional educational practitioners.  In general these folk are consumers of PER and SER literature.  We'd like these teachers to become future master physics teachers and future teacher leaders able to make critical, informed decisions about their own physics classroom learning and teaching practices, physics curricula, professional development and their own profession.  

Weekly format:

Students are given all reading assignments at the start of the course and are shown how to search literature online.  Students are given a weekly reading assignment and required to write a three to five page reflective reaction paper about the reading and the students' own lived experience.  Readings are significant works, not readily amenable to summarization; the goal is instead to first identify ONLY one or two ideas within the readings that resonate with the lived experience (either teaching or learning physics) of the PHY500 student.  These lived experiences are then analyzed through the reading, and described by the student.

For example

PHY500 Emergent Profundities:

PHY500 students usually don't know what they don't know

PHY500 students often don't know what they do know

Some PHY500 students can test ideas from PER readings in their classes and report back that very week to the class (extraordinarily powerful)

author that produce a The reflective reaction starts with a correct APA citation.

Typical PHY500 readings follow

we use three chapters of Arons and then another nine readings or paper sets in some cases):

Arons, A. B. (1997).  Teaching Introductory Physics.  New York: Wiley.  Ch1-3 &  either 11 or 12.

Beichner, R.K. (1994, August).  Testing student interpretation of kinematics graphs. American Journal of Physics, 62(8) 750-762.

Finkelstein, N. D., Adams, W. K., Keller, C. J., Perkins, K. K., Podolefsky, N. S., et al. (2005, October 6). When learning about the real world is better done virtually: A study of substituting computer simulations for laboratory equipment. Physical Review Special Topics – Physics Education Research, 1, Article 010103. Retrieved February 23, 2009, from http://prst per.aps.org/abstract/PRSTPER/v1/i1/e010103

Hake, R.R. (1998, January).  Interactive-engagement versus traditional methods: A six-thousand-student survey of mechanics test data for introductory physics courses. American Journal of Physics, 66(1) 64-74.

Hestenes, D., Wells, M. & Swackhamer, G.  (1992, March).  Force concept inventory.  The Physics Teacher, 30(3) 141-153.

MacIsaac, D.L. & Falconer, K.A. (2002, November).  Reforming physics instruction via RTOP. The Physics Teacher, 40(8) 479-485.

McDermott, L. C. (1984). Research on conceptual understanding in mechanics. Physics Today. 37, 24-32.
McDermott, L. C. & DeWater, L. S. (2000). The need for special courses for teachers: Two perspectives. In J. Minstrell and E. H. van Zee (Eds.). Inquiring into inquiry learning and teaching in science. Washington DC: AAAS.

McDermott, L.C. & Redish, E.F. (1999, September).  RL-PER1: Resource letter on physics education research.  American Journal of Physics, 67(9) 755-767.

McDermott, L.C & Shaffer, P.S. (1993, January). Erratum:"Research as a guide for curriculum development: An example from introductory electricity. Part I: Investigation of student understanding" [American Journal of Physics, 66(11) 994-1003.] American Journal of Physics, 61(1) 81.

McDermott, L.C & Shaffer, P.S. (1992, November). Research as a guide for curriculum development: An example from introductory electricity. Part II: Design of instructional strategies. American Journal of Physics, 60(11) 994-1003.

Piaget, Jean & Garcia, Rolando (1989).  H. Feider, Trans.  Psychogenesis and the history of science.  NY: Cambridge Univ Press.  Chapters 1&2, p30-87.

Shaffer, P.S. & McDermott, L.C & (1992, November). Research as a guide for curriculum development: An example from introductory electricity. Part II: Investigation of student understanding. American Journal of Physics, 60(11) 1003-1013.

Sokoloff, D.R. & Thornton, R.K. (1997, September).  Using interactive lecture demonstrations to create an active learning environment.  The Physics Teacher, 35(6) 340-346.

Thorton, R. K. (2004). Uncommon knowledge: Student behavior correlated to conceptual learning. In E. Redish and M. Vicentini (Eds.) Proceedings of the Enrico Fermi Summer School, Course CLVI. (pp. 591-601). Varrena: Italian Physica Society.

PHY690: Master's Project

Developing a masters project contributing to practitioner literature (for other master teachers)

Idea is to write a paper manuscript suitable for publication in a practitioner journal such as The Physics Teacher, Journal of Physics Teacher Education Online, Science Teacher Association of New York State (STANYS) Bulletin. 
Bochicchio, S. M. (2005). PHY690: Post Use Review of School Island: An online test and remedial tool for New York State Regents physics students.  The Science Teachers Bulletin, Fall 2005, 35-40.  Science Teachers' Association of New York State (STANYS).

Childs, N. (2007).  (PHY690)  A Novel Regents Physics Review Exercise: Rutherford Scattering. Science Teachers' Association of New York State (STANYS) The Science Teachers Bulletin, Fall 2007, 39-46.

Gosling, C. (2004).  PHY690: Addressing academic challenges facing high school physics students: A synopsis and annotated bibliography of peer-reviewed literature addressing classroom culture, gender, relevance and introductory physics instruction. Journal of Physics Teacher Education Online, 2(2), 3-9.
Olszewski, C. (2006).  PHY690: Reflecting on the Road Less Traveled: Industrial Physicist to HS Teacher.  Paper presented at NSF STEM-Alternative Certification of Teachers Conference, 5-6May 2006, Arlington,VA.  Available from <http://PhysicsEd.BuffaloState.Edu/pubs/STEM-ACTMay06>

Pearson, K. (2006).  PHY690: A post participation review of the University of Virginia’s graduate credit physics course for teacher PHY 605: How Things Work I.  Journal of Physics Teacher Education Online, 4(1), 3-6.  

Rheam, D. (2008).  Developing an intuitive grasp of exponential functions using physical examples. STANYS Science Teachers' Bulletin (in press).

Saeli, S. & MacIsaac, D.L. (2007). Using gravitational analogies to introduce elementary electrical field theory concepts. The Physics Teacher, 45(2), 104-108.

Tatto, S. (2008). (PHY690)  A post participation review of the North Carolina State University’s online graduate credit physics course for teachers PY610C: Special Topics: Matter & Interactions II for Secondary School Teachers. Journal of Physics Teacher Preparation Online (4)4, 13.

Yap, J. & MacIsaac, D.L. (2006, August).  Instructional use of the Johnson electric motor. Physics Education, 41(5).
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