Paul W. Irving, Marcos D. Caballero, Michigan State University

In Projects and Practices in Physics—a highly interactive and technologically modern introductory physics classroom with a strong
pedagogical foundation—students are exposed to fundamental physics phenomena with the aid of computation. Within the context of this
classroom, we have conducted a phenomenographic investigation of a
small cohort of students. This cohort was exposed in-class to a “suite”
of three scaffolded computational physics problems focusing on the
fundamental physics phenomenon of force and motion. Over the
three week duration of this “suite,” we invited the cohort to repeated
semi-structured interviews, one for each problem, in order to observe
their development in approach to computational problems. From
an analysis of the students’ perceived variation in the computational
features discerned to be critical, we have observed several qualitatively
different categories of student development with modeling motion
computationally.

FA04:

9-9:10 a.m. Using the C3PO Interface to Develop and
Modify Computing Coaches

Contributed – Susan M. Kasahara, Normandale Community College,
Bloomington,, MN 55437; susan.kasahara@gmail.com

Improving students’ problem-solving skills is a basic goal of many
college-level introductory physics courses. At the University of Minnesota, investigators have developed computer programs designed to
provide students with coaching to help them become better at solving
problems in an introductory college physics course. As a physics
instructor at Normandale Community College, I am participating in
a study to test the feasibility of using this computer coach interface to
modify existing coaches and create new coaches suitable for students
enrolled in the introductory physics classes at Normandale and to assess their usability and educational impact with Normandale students.
In this talk I will report on my initial experience with using C3PO:
Customizable Computer Coaches for Physics Online to create and
modify physics computing coaches.

FA05:

9:10-9:20 a.m. Probing Students’ Mathematical
Difficulties in Introductory Physics*

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

Instructors often report apparent difficulties among introductory
university physics students with mathematical skills and concepts
normally taught in high school or earlier. As part of a systematic effort
to identify and address such difficulties, we have begun to investigate
skill levels with trigonometry, basic algebra, symbolic manipulation,
and vector concepts, among students in algebra- and calculus-based
introductory physics. We will present a summary of our initial results,
and outline a strategy for addressing these difficulties within the
context of physics classes themselves.
*Supported in part by NSF DUE #1504986.

FA06:

9:20-9:30 a.m. Reading Between the Lines: Lab
Reports Help Develop Scientific Abilities

Contributed – Danielle Bugge, Rutgers University, 8 Perrine Path, West,
Windsor, NJ 08550; danielle.bugge@gse.rutgers.edu
Eugenia Etkina, Rutgers University
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FA07:

9:30-9:40 a.m. Elective Recitation Sections in
Freshman E&M Courses

Contributed – Steve McCauley, Dept. of Physics & Astronomy, Cal
Poly Pomona, 3801 West Temple Ave., Pomona, CA 91768;
swmccauley@cpp.edu
Nina Abramzon, Alex Rudolph, Homeyra Sadaghiani, Alex Small,
Dept. of Physics & Astronomy, Cal Poly Pomona

Students from 23 departments on the Cal Poly Pomona campus
are required to take freshman physics service courses. Many of
them struggle to succeed. Introductory physics courses at Cal Poly
Pomona do not normally include any recitation sections focused
on concepts and problem solving skills. We present data that
we used to assess the effectiveness of elective recitation sections
designed to accompany our freshman E&M course.

FA08:

9:40-9:50 a.m. Investigating Students’ Understanding of ac Biasing Networks*

Contributed – Kevin L. Van De Bogart, University of Maine, 120
Bennett Hall, Orono, ME 04469; kevin.vandebogart@maine.edu
MacKenzie R. Stetzer, University of Maine

As part of an ongoing effort to investigate the learning and teaching of bipolar junction transistor circuits (e.g., the common-emitter amplifier) in physics and engineering courses, we have begun
to examine student understanding of ac biasing networks. These
biasing networks are critical for signal processing via transistor
circuits, yet the coverage of such networks in both courses and
texts is typically sparse and frequently secondary to coverage
of the amplifier circuits themselves. In this cross-disciplinary
project, we have been examining the extent to which students
are able to correctly predict the behavior of the biasing network
under both dc and ac conditions. In this presentation, we will
use specific examples to highlight the most prevalent conceptual
and reasoning difficulties identified. Implications for instruction
emerging from this investigation will also be discussed.

*This material is based upon work supported by the National Science Foundation under Grant Nos. DUE-1323426 and DUE-0962805.

FA09:

9:50-10 a.m. Thinking Quantum Mechanically:
Introducing Students to Reasoning in Modern
Physics*

Contributed – Jessica Hoy, University of Colorado, Boulder, 390
UCB Suite F-1011, Boulder, CO 80309; jessica.hoy@colorado.edu
Noah D. Finkelstein, University of Colorado Boulder

Learning quantum mechanics requires students to develop new
conceptual understanding and mathematical skills, and to reason
differently about the nature of systems (i.e. an electron is no longer a point-like particle). We present a broad view of our research
in a Modern Physics course at CU Boulder where second-year
physics and engineering students learn the foundations of quantum mechanics. In this work, we focus on classically unfamiliar or
unusual cases, such as tunneling and delayed choice experiments,
and look at the nature of student reasoning in these situations. We
present both qualitative (recorded focus group discussions) and
quantitative (conceptual and epistemological survey) data and
demonstrate that students are capable of engaging in sophisticated
reasoning about quantum phenomena. By explicitly attending
to applications and interpretation within instruction, we foster
an environment in which students negotiate and grapple with
quantum concepts.
*Work supported by NSF
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Science practices are an integral part of learning science. Over the
course of the 2015-2016 school year, high school physics students,
initially unfamiliar with an inquiry-based environment, engaged in
ISLE labs that focus on the development of student scientific abilities.
Based on the last year’s investigations, we know that factors such as
time, ability type, student grouping, and instructor influence student
development of scientific abilities. This year, we are continuing to
examine student lab reports in order to better understand the process
students go through when they write these reports. The revision history feature of the Google Documents provides insight into development of discourse as well as collaboration amongst students. We also

continue to investigate differences in individual and group reports
and students’ self-assessments and reflections of their progress in
development of these different abilities.

