TPT WebSights column draft for October, 2011: 

WebSights features announcements and reviews of select sites of interest to physics teachers. This column is available as a web page at http://PhysicsEd.BuffaloState.Edu/pubs/WebSights/.

If you have successfully used a physics website that you feel is outstanding and appropriate for WebSights, please email me the URL and describe how you use it to teach or learn physics.  macisadl@buffalostate.edu.

Notable figures in Physics Education Research interviewed for Tomorrow’s Classroom series on Public Radio
<http://americanradioworks.publicradio.org/features/tomorrows-college/lectures/>
A series of hour-long documentaries edited by Emily Hanford of American Radio Works, including one titled Don’t Lecture Me, broken into three parts including: Rethinking the Way College Students are Taught, The Problem with Lecturing, and Inventing a New Kind of College.  The first two segments focus on physics, and interview Professors David Hestenes of ASU, Eric Mazur of Harvard and Joe Redish of Maryland who critique lecture-based college physics.  The program then goes on to discuss Mazur’s alternative (Peer Instruction) to traditional lecture, and the ineffectiveness of lecturing in comparison to alternatives.  Professors Lillian McDermott and Peter Shaffer of University of Washington also contribute to comments about Physics Education Research, and the segment closes with a brief summary of some of the factors resisting change in college lectures.  The final part of this episode discusses a new format college focused on student learning, the University of Minnesota in Rochester, MN, where the class format sounds a lot like Workshop Physics, Studio Physics or SCALE-UP style activity.  The website for this episode provides complete audio transcripts, summaries for each segment, some lists of PER groups, references, and a very nice reporter’s notebook section that includes links to a 90 minute MIT World podcast of the 2008 McVicker Lecture by Professor Carl Wieman of UC Boulder and UBC entitled Science Education in the 21st Century: Using the Tools of Science to Teach Science, available from http://mitworld.mit.edu/video/560/.  

All told, a wonderful collection of resources to inspire reflection for instructors of introductory physics.
The NPR program was widely reported on internet listservs such as Modeling-L, OPHUM-L, PHYS-L etc.

Association of American Universities (AAU) initiative to improve the quality of STEM teaching and learning 

<http://www.insidehighered.com/news/2011/09/15/qt#270450>

On a closely related note, an inside higher Education piece notes that AAU is proposing a five year initiative to improve university courses (particularly first and second year courses) in Science Technology, Engineering and Mathematics (STEM) for non-majors and majors by promoting the adoption of research founded and evaluated instructional innovations.  The need is for more STEM majors successfully completing their STEM programs, and for greater diversity in these students and the STEM community in general.  The effective instructional / pedagogical innovations that work seem quite clear, the AAU initiative is intended to foster and reward the widespread adoption of these reforms by creating and disseminating an analytic framework for such reforms, creating demonstration programs at AAU institutions, exploring faculty reward and encouragement, and promoting federal research agency funding for such reform.  Notably, PER figures and literature are cited in the AAU supporting documentation and Professor Finkelstein of UC Boulder is serving on the advisory board.

 “The Flipped Classroom” and Khan Academy video-lecture-based educational reform discussed by The Economist magazine, MSNBC, Salman Khan and Frank Noschese  

When my favorite international newsmagazine The Economist, MSNBC and Modeling-L all cite my favorite physics teaching blog in the same month, it’s time to sit up and take notice.  The Economist regularly discusses educational reform, and the 17 September issue included several short pieces, in particular one discussing the recently popularized “flipped classroom” HS innovation at http://www.economist.com/node/21529062.  In flipped instruction, teacher lectures are turned into videos made available over the web and assigned for viewing as homework, with class time preferentially used for guided homework, one on one tutoring, hands-on laboratory or project work.  The idea is that class time is too valuable for formal lecture (a claim with which I have no trouble whatsoever), and watching a video plays a similar role to reading a textbook before class.  Given the ubiquity of cheap video cameras and free streaming environments (<youtube.com>, <vimeo.com>, etc.), there are multiple teachers streaming introductory physics courses and a simple google search for “flipped physics class” results in over 1.7 million hits. 

Many new media innovations were expected to revolutionize instruction in their day (and challenge traditional lectures), and physics educators have experimented with such including the printed textbook, radio/audio recording, and TV/video recording.  The internet is no exception to the hype, though ready student access to and production of localized video by working physics teachers seems quite exciting, and students love watching online videos.  Sal Kahn of the Khan Academy <khanacademy.org> is a proponent <https://www.youtube.com/watch?v=HH_PRdi87w4> of video-based instruction (mainly for learning and practicing traditional mathematics textbook exercises).  Strong critiques of the Khan Academy vision exist from physics educators – an MSNBC interview of Frank Noschese at http://tinyurl.com/FNonMSNBC1, and physics education researchers -- Derek Muller’s critique at http://www.youtube.com/watch?v=eVtCO84MDj8>.  Promotion of the Khan Academy leans heavily on individualized instruction including via video in the classroom (!), and the real issues seem to be what are the appropriate goals for learning, and what actually happens in the classroom.

I have produced several video vignettes on physics pedagogy <http://physicsed.buffalostate.edu/rtop/videos/TPS/TPS.mov> and have closely followed the debates and developments surrounding video physics instruction.  Like The Economist and MSNBC I believe that Frank Noschese makes some of the most cogent critiques in his action-reaction physics teaching blog http://fnoschese.wordpress.com/tag/khan-academy/.  The issue with video instruction is that it is promoted as simply being better than lecture  – a straw man argument.  The profound act of pre- and post-testing student learning via standardized instruments like the Hestenes Force Concept Inventory has refocused physics education on the development of the learner, and informed physics educators already know full well that traditional lectures are largely ineffective for learning physics (especially introductory physics), and we already know how to do many things in lieu of lecture that promote learning much more effectively than lecture (or video of a lecture).  The many PER-informed curricula replacing lecture with research-evaluated hands-on and minds-on activities such as Workshop Physics, SCALE-UP Studio Physics, Modeling Physics, CASTLE, PET, Matter and Interactions, Tutorial in Physics and Physics By Inquiry etc. and extended student discourse (see http://physicsed.buffalostate.edu/rtop/videos/rtop4/RTOP4.mov) have all demonstrated much better results than traditional lecture, while supporting sophisticated physics learning in student conceptual development, problem solving, and (even) open-ended inquiry.  Doing better than lectures upon trivial closed-ended skills acquisition exercises is a minor feat by comparison.  When I see photos and video of classrooms full of children watching physics videos on laptops I am nonplussed, thinking students should instead be exploring phenomena and engaging in discourse – examining and experimenting with real-world phenomena; talking physics; negotiating meaning and learning to speak the language of physics to one another, and doing personally meaningful and relevant classroom science.  This is not to say that internet video can’t be used to support profoundly appropriate physics learning -- Etkina’s ISLE phenomenological videos <http://paer.rutgers.edu/pt3/> and the UC Boulder PhET simulations <http://phet.colorado.edu/> immediately come to mind –just that videos of lecture and exercise drill are misplaced interpretations of what’s important and worthwhile in physics learning.

In our race to improve physics learning let’s use technology wisely – to support the physics learning that really matters; not the “sit and git” memorization of trivial facts and drill-and-practice exercises but the manufacture of meaning and the development and practice of the inquiry skills that are sought by employers and that our students will eventually use to shape our future society.  This is what we should be using that precious classroom time for.  While still using video lectures occasionally and appropriately (for the ill or absent student), we can do so much better in the classroom.

Thanks to Frank Noschese, the Modeling-L, OPUN-L and PHYS-L mailing lists, The Economist, MSNBC, Salman Khan and Derek Muller for bringing these important, engaging and relevant developments to light.  These are exciting times in physics education.







