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MON-HD-01 (3:00 to 3:12 PM) | Contributed Talk | Development of a High School Quantum Information Science and Technology Concept 
Inventory

Presenting Author: Angela Kelly, Stony Brook University
Additional Author | Dominik Schneble, Stony Brook University
Additional Author | Tzu-Chieh Wei, Stony Brook University

The Quantum Education for Students and Teachers (QuEST) project develops high school students’ quantum science content knowledge and 
quantum computing practices that promote critical thinking, reasoning, and communication skills. Students (N=46) attended a week-long summer 
camp that focused on quantum information science and technology (QIST) principles, including wave-particle duality, superposition, entangle-
ment, unitary evolution, and measurement. A QIST conceptual progression was developed based upon physical science concepts typically taught 
in high school coursework, along with advanced quantum ideas and applied skills. To measure student learning, a 19-item QIST concept inventory 
was designed by quantum physics experts with high school teachers providing additional content validity. Items addressed quantum principles as 
well as quantum computing applications such as quantum key distribution, quantum circuits, and probability distributions. The concept inventory 
was piloted and demonstrated adequate internal consistency. This instrument shows promise in measuring knowledge and skills in a relatively new 
and rapidly growing discipline.     

MON-HD-02 (3:12 to 3:24 PM) | Contributed Talk | Multiple Predictors of Performance in Introductory General Physics Courses
Presenting Author: David Meltzer, Arizona State University
Additional Author | Dakota H. King, University of Arizona College of Veterinary Medicine

We have examined the relationship between various pre-instruction assessment measures and final course grades for students enrolled in intro-
ductory general physics courses at five campuses of four universities; the total sample size was over 1000. The three assessments were the Force 
Concept Inventory, the Lawson Test of Scientific Reasoning, and a mathematics diagnostic test that we have developed and tested over the past 
seven years. We find, with greater than 95 percent consistency, that top-quartile scorers on the pre-instruction assessments have double or greater 
probability of receiving high (top quartile) course grades, and half or less probability of receiving low (bottom quartile) course grades, compared 
to students who scored in the bottom quartile on the assessments. We estimate the relative strength of the various predictors using multiple linear 
regression, and comment on the course-to-course variations observed both in relative strength of, and degree of intercorrelation among the assess-
ment measures. 
Supported in part by NSF DUE #1504986 and #1914712

MON-HD-03 (3:24 to 3:36 PM) | Contributed Talk | Developing a Survey to Measure Academic Burnout in Physics Students
Presenting Author: Harshini Sunil, Miami University
Additional Author | Jennifer Blue, Miami University

Physics students experience stressors from their responsibilities including coursework, research, jobs, etc. that can contribute to feelings of aca-
demic burnout. Burnout is mental or physical exhaustion caused by excessive or prolonged stress. Increases in academic burnout present concerns 
about increased dropout rates, lower student performance and decreasing mental and physical health. The purpose of this research is to develop 
a questionnaire, in combination with the Burnout Assessment Tool (BAT), to identify the extent academic burnout presents in undergraduate 
students. Student’s burnout levels are determined using the BAT and self-identified ranking of burnout. Students are asked how their academic and 
personal responsibilities contribute to their burnout. By classifying what aspects of an undergraduate student’s life contribute to burnout, we can 
better understand how to prevent and limit burnout.

MON-HD-04 (3:36 to 3:48 PM) | Contributed Talk | The iSTAR Framework for Modeling and Assessing Scientific Reasoning
Presenting Author: Lei Bao, The Ohio State University
Additional Author | Lan Yang, South China Normal University
Additional Author | Kathleen Koenig, University of Cincinnati

Scientific reasoning has been emphasized as a core ability of 21st century education. For decades the only assessment instrument available for 
large-scale application was Lawson’s Classroom Test of Scientific Reasoning, but the instrument has demonstrated validity weaknesses and ceiling 
limitations. As a result, there is urgent need for the development of a valid and updated scientific reasoning assessment instrument that is based 
on a coherent model and targets the wide-ranging skills required for 21st century learners. This talk reports on the development of a modeling 
framework of scientific reasoning along with a new assessment instrument, referred to as Inquiry for Scientific Thinking, Analytics, and Reason-
ing (iSTART). The modeling framework integrates research in scientific and causal reasoning and operationally defines the skills and subskills that 
underlie the reasoning for knowledge development through scientific inquiry. Subsequently, this framework is used to guide the development of 
an assessment instrument on scientific reasoning. The validity and reliability of the instrument, which have been established based on large-scale 
testing, will also be discussed.  
Lei Bao, Kathleen Koenig, Yang Xiao, Joseph Fritchman, Shaona Zhou, Cheng Chen, (2022) Theoretical model and quantitative assessment of scientific thinking 
and reasoning, Physical Review Physics Education Research, 18 (1), DOI:https://doi.org/10.1103/PhysRevPhysEducRes.18.010115.
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