EF05

4:50-5:00 p.m. Integrating Computation into an Electricity and Magnetism Course

Invited – Jordan McDonnell, Francis Marion University, 4822 E Palmetto St., Florence, SC 29501; jmcdonnell@fmarion.edu

The traditional approach to undergraduate electricity and magnetism relies on students having an increasing level of comfort with vector calculus and
solving partial differential equations. While essential, problems with a closed-form, analytical solution are a small subset of all interesting electromagnetic
phenomena, and those closed-form solutions can be challenging to comprehend. This talk will describe the use of computational exercises to complement
the analytical approach to introductory electricity and magnetism. First, computational tools will be shown to play a valuable role in visualizing complicated analytical solutions, such as those obtained by separation of variables in electrostatics. Second, the use of computational tools to extend students’
reach into more complicated phenomena, including the motion of charged particles in interesting non-uniform magnetic fields will be discussed. Finally,
the development and classroom use of several PICUP Exercise Sets related to this topic will be described.

EF06

5:00-5:20 p.m. Overview of the Most Introductory Content on the PICUP Collection*

Invited – Chris Orban, Ohio State University, 191 W Woodruff Ave., Columbus, OH 43210 orban@physics.osu.edu
Richelle Teeling-Smith. University of Mount Union
Chris Porter, Ohio State University

Introductory physics courses at the high school and early-college level can benefit from integrating computation with traditional activities. We will
describe activities that are appropriate for this level which are available on the PICUP website. The goals of these activities differ in a number of ways
from computational content in more advanced physics courses, and there are a number of additional barriers to consider for the widespread adoption of
content at this level. As will be discussed, at this level it is important to provide coding activities with very concisely written codes that produce interactives that resemble those available from PhET and other sites. In this way, coding activities can contribute to both computational thinking and conceptual
understanding.
*Funding from the STEMcoding project (u.osu.edu/stemcoding) and the AIP Meggers Award
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EG01

Date: Monday, January 8

3:30-4:00 p.m. University Student Conceptual Resources for Understanding Forces and Mechanical Waves*

Invited – Amy D. Robertson, Seattle Pacific University, 3307 Third Ave. W, Suite 307, Seattle, WA 98119-1997; robertsona2@spu.edu
Lisa M. Goodhew, Paula R. L. Heron, University of Washington
Rachel E. Scherr, Seattle Pacific University

Research documenting common student ideas in physics has historically focused on misunderstandings, misconceptions, or difficulties – i.e., ways in
which student ideas are discontinuous with canonical understandings. In our NSF-funded IUSE project, we are identifying common student resources for
understanding physics – i.e., ways in which student ideas are continuous with canonical understandings. In this talk, we will share some of the patterns in
student responses that indicate resources for understanding forces and mechanical waves and describe how instructors might build on these resources in
introductory physics courses.
*This material is based upon work supported by the National Science Foundation under Grant No. DUE-1608510.

EG02

4:00-4:30 p.m. Research as a Base to Develop Adaptable Curricula in Quantum Mechanics

Invited – Gina Passante, California State University Fullerton, Physics Department, 800 N. State College Blvd. Fullerton, CA 92831; gpassante@fullerton.edu
Homeyra Sadaghiani California Polytechnic University Pomona
Steven Pollock University of Colorado Boulder

Student understanding of quantum mechanics has been a topic of increasing interest to physics education researchers. Most of the research and curriculum development has taken place in the context of position-first instruction, where wave functions are typically the first quantum states students encounter. This is in contrast to spins-first instruction, where students are introduced to quantum mechanics in the context of spin-1/2 system. Our collaborative
IUSE project studies the differences in student understanding in these two popular instructional paradigms: spins-first and position-first. Project goals
include developing and assessing curricula that are specifically tailored to each instructional context, and researching student learning (and challenges to
learning) in the two paradigms. In this talk I will give an overview of the project, describe the results of a national conversation on learning goals for QM,
and provide information on how you and your colleagues can participate.

EG03

4:30-5:00 p.m. Transforming IPLS Instruction through an Online Resource and Collective Action*

Invited – Edward F. Redish, University of Maryland Department of Physics, College Park, MD 20742-4111; redish@umd.edu
Chandra Turpen, University of Maryland
Sarah McKagan, American Association of Physics Teachers
Sandy Martinuk, Teresa Neal Strategy and Design

Faculty routinely use the internet to search for teaching resources. However it’s often difficult to find resources that fit their class and students. This is particularly true for IPLS classes where diverse student populations and topics make many different courses possible. In this talk we give an overview of how
the multi-university IUSE project, Living Physics, is deploying a user-centered design process to build an online database of IPLS resources and an interactive community of educators and contributors. We give an overview of the planned portal components, and share some ideas on models for nucleating and
nurturing contributions and community.
*Work supported in part by NSF grant DUE1624478

EG04

5:00-5:30 p.m. Identifying and Addressing Students’ Mathematical Difficulties in Introductory Physics Courses*

Invited – David E. Meltzer, Arizona State University, ASU, Mesa, AZ 85212; david.meltzer@asu.edu

Instructors in introductory physics courses frequently complain that students’ skills with basic mathematical operations are inadequate, despite prerequisite mathematics courses. Through use of written diagnostic tests (administered to more than 1300 students) and over 60 individual interviews with students in both algebra- and calculus-based courses, we have documented high error rates on problems involving basic trigonometry, vector addition, and
algebra. Both carelessness and skill-practice deficits are evident factors. Consistent with other research, we found that students confronted by symbolic
equations are often unable to carry out operations that they perform successfully with numbers, perhaps due to mental “overload” from symbols and functions rarely encountered in mathematics courses. An inability to efficiently access previous learning is also frequently evident. I will provide an overview of
our investigation, and describe some of the initial strategies and materials we are developing to address these mathematical difficulties within the context
of physics courses themselves. *Supported in part by NSF DUE #1504986
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