Session B 5.1.1: PER: Student and Instructor Support & Professional Development, Program and Institutional Change II
Saturday, Jan. 8, 1:15–2:15 p.m.

Moderator: TBA

Sponsor: Committee on Research in Physics Education

B5.1.1-01 - 1:15 p.m. | Contributed | Graduate Physics Programs During COVID-19: Admissions, Resilience and Diversity
Presenting Author: Christopher Porter, The Ohio State University
Additional Author | Galen Pickett, California State University Long Beach
Additional Author | Geoff Potvin, Florida International University

The sudden COVID-19 outbreak introduced unexpected barriers and uncertainty for prospective graduate students and physics departments. Chief among concerns are
the safety and health of students, recruitment, economic shortfalls resulting from reduced enrollment, and effects on the diversity of incoming graduate cohorts. More
recently, programs have attempted to return to “normalcy”, while still ensuring the safety of students and employees. Our group is conducting surveys of students and
physics departments, augmented by follow-up interviews with both groups, from fall 2020 and extending through spring 2022. Though data collection will still be in
progress, we will report preliminary findings on how COVID-19 has impacted the processes, pressures, and demographics of physics graduate programs. We will also
discuss the resilience of various programs, with special attention paid to those that have been successful in maintaining the size, diversity, and preparedness of the 2020
and 2021 graduate cohorts.
Acknowledgments/Footnote: This project is funded by the American Physical Society (APS) Innovation Fund through Award IF-5.

B5.1.1-02 - 1:25 p.m. | Contributed | Adaptive Problem-Solving for Contest Preparation
Presenting Author: Tamas Orosz, Department of Data Science and Engineering / ELTE - Eötvös Loránd University

Students need comprehensive knowledge and conceptual understanding to solve Physics Contest problems. International Physics Olympiad is open for High School
students from 9 to 12 classes. Students from the same class, and certainly from different classes, have usually different backgrounds. However, those students who manage to go to the Olympiad, should be expert in all the topics of the Official Syllabus. The courses, therefore, starts from the basic concepts, theories, and problems to
advanced materials. There is not enough time to discuss all problems in detail. Instead, complex problems are selected, and the corresponding learning building blocks
are highlighted. Students get links to relevant basic problems, which help to understand and practice the details of complex problems. Hybrid education makes more
difficult to share suitable materials. A computer aided adaptive informatics tool is being built to provide required examples, and to make continuous feedback and evaluation of the students' knowledge.

B5.1.1-03 - 1:35 p.m. | Contributed | Observation Brain Activation When Solving Physics Problems Using fNIRS
Presenting Author: Hwa Kuk, Department of Physics Eductaion, Korea National University of Education
Presenting Author | Kwang-Su Ryu, Department of Physics Eductaion, Korea National University of Education

In this study, the brain activation characteristics of students who solve physics problems were identified by identifying brain activation changes in real time using
functional near-infrared spectroscopy (fNIRS). In this study, 10 questions were selected in consideration of the difficulty of the physics problem, and the subjects were 7
undergraduate students. The research results are as follows. First, after starting problem solving, the amount of brain activation change in students increased significantly, and after problem solving was completed, the amount of brain activation change decreased sharply. Second, the higher the difficulty of the problem, the higher
the amount of change in brain activation in most students. Finally, brain activation of high-scoring students occurred throughout the prefrontal cortex compared to those
who received middle or low scores.

B5.1.1-04 - 1:45 p.m. | Contributed | Developing Question Sequences to Identify and Remedy Student Reasoning Inconsistencies
Presenting Author: Kristin Kellar, University of Washington
Additional Author | Paula Heron, University of Washington

Dual process theories of reasoning suggest that humans reason using System 1 (heuristic) and System 2 (analytic) thinking processes. The aim of this research is to
develop question sequences that serve two purposes: 1) to identify physics students with relevant content knowledge who nevertheless relied on System 1 thinking on a
“target” question, and 2) to help students recognize reasoning inconsistencies and activate System 2 thinking effectively to override initial incorrect responses. Screening
and target questions are used to identify students making reasoning errors, and intervention questions are designed to alert students of the need to reevaluate their reasoning. Students then have an opportunity to re-answer the target question. Data from recent iterations in calculus-based physics courses at the University of Washington
will be discussed.
This study is supported by the National Science Foundation under Grant No. DUE 615418.

B5.1.1-05 - 1:55 p.m. | Contributed | Pre-instruction Math Quiz May Predict Students’ Physics Course Performance
Presenting Author: David Meltzer, Arizona State University
Additional Author | Dakota H. King, National Heart, Lung, and Blood Institute, National Institutes of Health
Additional Author | John D. Byrd, Arizona State University

In a five-year multi-institutional study, we have administered a small set of pre-college mathematics problems to nearly 7000 students enrolled in introductory college
physics courses. We found consistently that over 30% of students have considerable difficulty with basic algebraic, trigonometric, and graphing operations, with symbolic representations posing a particularly notable obstacle. We will present our most recent findings, including substantial evidence that student performance on even a
small set of these types of problems may be able to provide early warning of probable weak course performance.
Supported in part by NSF DUE #1504986 and #1914712

B5.1.1-06 - 2:05 p.m.| Contributed | Teaching Problem Solving in One-Dimensional Kinematics Using Interactive Video-enhanced Tutorials
Presenting Author: Kathleen Koenig, University of Cincinnati
Additional Author | Alexandru Maries, University of Cincinnati
Additional Author | Lora Sheppard, Mason High School
Additional Author | Robert Teese, Rochester Institute of Technology

Helping students develop problem solving skills is a common learning outcome in introductory physics which can be challenging to achieve, particularly in large enrollment courses. This presentation showcases one of our web-based Interactive video-enhanced tutorials (IVETs), which guides students through an expert-like problemsolving approach for a challenging problem involving a given topic, such as one dimensional motion involving two moving objects. IVETs include mini-lectures by a
narrator interspersed with branching multiple choice questions that include feedback, allowing students who require less guidance to navigate the tutorials quickly, while
students who struggle receive more support according to their needs. This presentation will focus on our One-Dimensional Kinematics IVET and provide details about
its design features and impact on students’ problem-solving abilities.
Supported by NSF grants DUE-1821391 and DUE-1821396.
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