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such support by offering a Faculty Online Learning Community (FOLC) 
with a subset of workshop participants. The FOLC has a goal of supporting 
self-reflective teachers in a way that is sustainable. We have used several 
communities as models, including the Math/Twitter Blog-o-sphere and the 
Global Physics Department. We have also done research on the best uses 
of technology for communication. This talk will focus on results from our 
initial FOLC experience and plans for future FOLC offerings.

Fa11:  10:10-10:20 a.m.    trade-offs in Pursuing Per-inspired  
 Versus traditional goals in introductory Physics

Contributed – Andrew R. Elby, University of Maryland, College Park, TLPL, 
Benjamin Bldg., College Park, MD; 20742-1115 elby@umd.edu

Eric Kuo, Stanford University

Ayush Gupta, University of Maryland, College Park

Michael Hull, Wayne State College

Historically, physics education researchers sometimes faced skepti-
cism from physics faculty about the benefits of PER-based materials and 
pedagogy. Perhaps partly for this reason, we have sometimes been hesitant 
to discuss potential instructional trade-offs. Almost every PER study 
that explores both traditional and PER-inspired goals reports that the 
targeted result, typically conceptual gains, does “not” come at the expense 
of performance on standard quantitative problems. In this study of a 
first-semester physics course for engineers, we compare a novice instructor 
who emphasized the PER-inspired goal of mathematical sense-making to 
an experienced instructor who emphasized “traditional” problem solving. 
On the shared final exam, the novice instructor’s students displayed better 
mathematical sense-making but the experienced instructor’s students 
performed better on standard problems. We use these results to raise the 
hypothesis that, at least for novice instructors, courses can’t always “have it 
all”; tough choices must be debated and made between different instruc-
tional goals.

Fa12:  10:20-10:30 a.m.    assessment of evidence-based  
 Physics instruction*

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

A primary challenge for physics educators for over 100 years has been how 
best to assess the level of students’ achievement of instructors’ learning 
goals. There has been a gradual evolution of thinking and much research 
has been done, but there is still only limited consensus on optimum meth-
ods for evaluating learning of physics. I will discuss some of the approaches 
that have been taken to address key issues such as multiple learning goals, 
logistical and practical constraints, and the complexity of students’ mental 
models.
*Supported in part by NSF DUE #1256333
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FB01:  8:30-8:40 a.m.    resource-based item response Curves

Contributed – Alexander M. Axthelm, University of Maine, 214 Bennett Hall, 
Orono, ME 04469; alexander.axthelm@maine.edu

Michael C Wittmann, Carolina Alvarado Leyva, Laura Millay, University of 
Maine

As part of a larger project to study middle school teachers’ knowledge 
of their students’ ideas, the Maine Physical Sciences Partnership (NSF 
#0962805) has developed a multiple-choice survey on energy that has 

been administered to thousands of students. We analyze our results using 
a modified version of Item Response Theory which does not focus on 
correctness of answers but instead focuses on the ideas that students use 
when choosing their answers. In this talk, I will present a coding scheme 
which goes beyond the “correct/incorrect” paradigm, and looks at the 
possible lines of thought that could lead a student to a particular response. 
By comparing ideas used across many questions, we can conclude which 
resources are most productive for students. I use these results to describe 
productive student reasoning about energy on this survey.

FB02:  8:40-8:50 a.m.    Consequences of teachers’ Content  
 difficulties on Planned instruction and assessment

Contributed –  Gregory D. Kranich, University of Maine, 307 Husson Ave., 
Apt. I, Bangor, ME 04401; gregory.kranich@maine.edu

Michael Wittmann, Carolina Alvarado, University of Maine

As part of the Maine Physical Sciences Partnership (NSF #0962805), we 
have studied a group of middle school teachers’ modifications of curricu-
lum materials, and their developing of common assessments for measur-
ing student understanding. A team of teachers has made modifications to 
problematic areas of a force and motion unit, placing a new emphasis on 
a conceptual development of ideas that were found to be missing, specifi-
cally uniform and non-uniform motion. We observe a shared discomfort 
with the concept of acceleration, the implications of its sign, an inherent 
coordinate system choice, and whether an object is speeding up or slowing 
down. In this talk, I will discuss how teachers’ ideas about the sign of ac-
celeration affected their choices for planned instruction and assessment of 
student understanding.

FB03:  8:50-9 a.m.    debating one Conceptual Question  
 throughout a Unit: Benefits and reflections

Contributed–  Colleen G. Nyeggen, Lick-Wilmerding High School, 755 
Ocean Ave., San Francisco, CA 94112; colleen.nyeggen@gmail.com

High School physics teachers often use conceptual questions at the begin-
ning of a unit, to elicit students’ prior understandings or motivate the 
topic, or at the end of a unit to apply concepts already learned. In this talk, 
I discuss how a sufficiently rich conceptual question can be produc-
tively revisited throughout a unit, serving as the subject for an ongoing, 
whole-class debate. Revisiting a well-chosen question multiple times 
allows students to: (a) Refine their own intuitions and experiences as they 
construct explanations; (b) Engage in scientific practices such as asking 
questions, developing models, engaging in argumentation, and evaluating 
information; (c) Rethink their own ideas continuously in light of new evi-
dence and others’ reasoning; and (d) Recognize and reflect on whole-class 
progress in understanding. I will show evidence of high school students 
engaging in these behaviors and share strategies for using this process in 
any physics unit.

FB04:   9-9:10 a.m.    interactive Whiteboard: a Catalyst for  
 student Use of gestures

Contributed – Bor Gregorcic, University of Ljubljana, Jadranska 19 Ljubljana, 
1000 Slovenia; bor.gregorcic@fmf.uni-lj.si

Eugenia Etkina, Rutgers University

Gorazd Planinsic, University of Ljubljana

In a qualitative study we have observed and analyzed the interactions of 
small groups of high school students who collaboratively investigated 
orbital motion in a gravitational field using a virtual experiment on 
an interactive whiteboard. We have observed that during the activity, 
students communicated not only by talking, but that an important part of 
the communication was through body and hand gestures. In the talk, we 
will show how using gestures in combination with spoken language helped 
students express complex ideas and communicate them to other students 
without the need for using advanced vocabulary that students were still 
not familiar with. Student use of gestures can be encouraged by providing 
them with an appropriate content, environment, and tools for inquiry.


