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from the conference, including challenges and opportunities for con-
structing robust experimental physics curricula that support student 
mastery of these important skills, and current and future initiatives to 
build community and enhance advanced laboratory instruction. 
http://advlabs.aapt.org/conferences/2015/

DB02:  11:30 a.m.-12 p.m.    Report on the BFY II Workshop  
 Program

Invited – John Essick, Reed College, 3203 SE Woodstock Blvd., Port-
land, OR 97202; jessick@reed.edu

The BFY II conference program included a slate of 53 small-group 
workshops, with each workshop focusing on an innovative “beyond 
the first year” instructional laboratory experiments. Over the course 
of the conference, every BFY II attendee had the opportunity to 
participate in 12 workshops of his or her choosing, providing hands-
on experience with a broad selection of contemporary instructional 
labs. Roughly half of the workshops were led by the college laboratory 
instructors who had developed the experiments being presented, 
while the other workshops were based on interesting “beyond the first 
year” experiments available from commercial vendors. In this talk, 
the process of creating the workshop program will be briefly reviewed 
and then a few of the workshops will be highlighted. Finally, a report 
of the feedback obtained from BFY II attendees about their workshop 
experience will be given.

Session DC: K-12 PER 
  Location:        Strand 11 B
  Sponsor:         Committee on Research in Physics education
  Co-Sponsor:   Committee on Physics in High Schools
  Date:               Monday, January 11
  Time:               11 a.m.–12:10 p.m.

   Presider:  Dan Crowe 

DC01:  11-11:30 a.m.    Forgetting History and Other Reasons  
 Change Is Hard: Structural Barriers*

Invited – David E. Meltzer, Arizona State University, 7271 E. Sonoran 
Arroyo Mall, Mesa, AZ 85212; david.meltzer@asu.edu

Physics educators have been working since the 1880s to revise and 
improve the high school physics course, yet change has come quite 
slowly.1 To some extent, the slow pace of change can be traced to the 
ways in which science courses first became part of U.S. high schools, 
and to how the U.S. physics teacher education system developed.2 
Another key factor has been the inconsistent role played by physicists 
in the evolution of K-12 education: at certain times, physicists’ in-
volvement has been intense and productive; at other times, it has been 
distant and neglectful. (For example, in the 1880s, early 1900s, and 
1960s, physicists were among the leaders in high school curriculum 
development and instructional reform.) I will review the evolution of 
physics teaching in the high schools and examine some of the various 
forces that have both driven and impeded change.  
*Supported in part by NSF DUE #1256333  
1. D. Meltzer and V. Otero, AJP 83, 447 (2015).  
2. D. Meltzer and V. Otero, AJP 82, 633 (2014).

DC02:  11:30 a.m.-12 p.m.    Forgetting History and Other  
 Reasons Change Is Hard: Clashing Perspectives*

Invited – Valerie K. Otero, University of Colorado Boulder, 249 UCB, 
Boulder, CO 80309-0249; valerie.otero@colorado.edu

Since the 1880s, physics education reformers have been calling for 
increased engagement by physics students in the inductive method 
(called “inquiry” or a “scientific practice” in more recent times). 
This theme was repeatedly “rediscovered” in each era, as the intense 
and passionate debates of previous times were largely forgotten, 
overlooked, or misinterpreted[1]. I will describe differences in how 
physics reform movements (such as the project method, the induc-
tive method, and physics for everyday life) have been interpreted by 
science education reformers with different educational backgrounds 

and commitments. By highlighting debates originating from diverse 
objectives, I conjecture that these differences have served to impede 
educational change and continue to do so today. I will also discuss 
how certain perspectives held by well-meaning scholars may serve 
to exclude, rather than include, students from physics and other 
sciences. Based on this analysis, I will provide recommendations for 
physics teacher preparation and physics instruction.  
*Supported in part by NSF grant #DUE-0934921  
1. D. Meltzer and V. Otero, AJP 83, 447 (2015). 

DC03:  12-12:10 p.m.     Quantification of School Students’  
 Reasoning Abilities Updated

Contributed – Gordon J. Aubrecht, Ohio State University, Marion, 193 N. 
Washington St., Delaware, OH 43015-1609; aubrecht.1@osu.edu

Jessica G. Creamer, Education Specialist

Jennifer L. Esswein, Evaluation Specialist

Bill Schmitt, Science Center of Inquiry

Middle school teachers in our program give students pre- and 
post-common formative assessments (CFAs) and analyze them. We 
recruited teachers in the same district’s middle school as controls. We 
created a rubric to assess student communication, correctness, use 
of evidence, and reasoning on the CFAs. We presented preliminary 
results in College Park,1 and will present final results of our analysis of 
samples of students of control and treatment teachers.
1. G. J. Aubrecht, J. L. Esswein, J. G. Creamer, and B. Schmitt, “Quantifying 
school students’ reasoning abilities,” CH08, Summer 2015. This work supported 
in part by grants from the Ohio Department of Education C1457-OSCI-09-49 
(2008-2009), C1667-MSP-10-410 (2009-2010), EDU01-0000006141 (2010-
2011), EDU01-0000007902 (2011-2012), GRT00029161 (2012-2013), ODE-
MSP-10673 (2013-2014), EDU01-0000013704 (2014-15), and (2015-16).

Session DD:  Climate Change 
  Location:        Bolden 6
  Sponsor:         Committee on Physics in Undergraduate education
  Date:               Monday, January 11
  Time:               11 a.m.–12:30 p.m.

   Presider:  Toby Dittrich 

DD01:  11-11:30 a.m.   Volcanic Effects on Climate in the Late  
 20th and Early 21st Centuries

Invited – Benjamin D. Santer, Program for Climate Model Diagnosis and 
Intercomparison, Lawrence Livermore National Laboratory, 7000 East 
Ave., Livermore, CA 94551; santer1@llnl.gov

The relatively muted warming of the surface and lower troposphere 
since 1998 has attracted considerable attention. One contributory 
factor to this “warming hiatus” is an increase in volcanic cooling over 
the early 21st century. Our recent research has identified the signals of 
late 20th and early 21st century volcanic activity in multiple observed 
climate variables. Volcanic signals are statistically discernible in 
spatial averages of tropical and near-global sea-surface temperature, 
tropospheric temperature, net clear-sky short-wave radiation, and 
atmospheric water vapor. Signals of late 20th and early 21st century 
volcanic eruptions are also detectable in near-global averages of 
rainfall. Successful volcanic signal detection is critically dependent on 
removal of variability induced by the El Nino–Southern Oscillation. 
Prospects for improved quantification of volcanic effects on climate 
are discussed at the end of the talk.

DD02:  11:30 a.m.-12 p.m.    Understanding Climate Change:  
 Challenges and Opportunities for Teaching and Learning*

Invited – Doug Lombardi, Temple University, 1301 Cecil B. Moore Ave., 
Philadelphia, PA 19122; doug.lombardi@temple.edu

Climate change is a topic that is not easy to understand. Deepen-
ing students’ understanding of climate change may be difficult both 
because the underlying scientific principles are complex and because 


