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(2–2:12 pm): What makes a physics problem hard? Research on problem difficulty
Presenting Author: David E. Meltzer, Arizona State Univ At the Polytechnic Campus

Physics problems that are intended to assess students’ understanding of specific concepts can, from the students’ standpoint, vary greatly in dif-
ficulty even in cases where an expert might see little difference. Although it may be obvious that longer problems with additional contextual features 
or which test multiple concepts will be harder, research has shown that there are numerous more subtle cases in which minor changes in problem 
properties can strongly impact students’ correct-response rate. As examples, I will present data reflecting large differences in problem difficulty as-
sociated with use of symbols, minor changes in diagrams or in wording, multiplicity of relevant variables, inclusion of irrelevant information, need 
for spatial reasoning, dependence on subtle assumptions or terminology, use of quantities with different defining equations in different contexts, and 
reliance on unfamiliar or infrequently practiced mathematical skills.  

(2:12–2:24 pm): Teaching Problem Solving in Undergraduate Physics Courses: An Endorsement for Deliberate Practice
Presenting Author: Olivia C. Miller, Harvard University, Kelly A. Miller

Developing expert-like problem-solving skills is a central goal of undergraduate physics education. In this study, we investigate the impact of teach-
ing explicit problem-solving frameworks, combined with deliberate practice, on students’ problem-solving approaches. Using multidimensional 
scaling to analyze students’ decision-making patterns, we compare the similarity of students taught with these methods to physics experts and to 
students taught with traditional repeated practice. Our results show that students who received structured frameworks and targeted feedback through 
deliberate practice exhibited problem-solving behaviors significantly more aligned with those of experts. These findings suggest that pedagogies 
emphasizing explicit strategy instruction and iterative, feedback-rich practice are more effective than rote repetition for fostering expertise. We 
recommend integration of these approaches into physics curricula to better support the development of skilled and adaptive problem solvers.      

(2:24–2:36 pm): Rethinking Physics Instruction: A Tiered Model Bridging Flexibility and Rigor to Empower Diverse Learners
Presenting Author: Kim Nielsen, Utah Valley University

Traditional physics instruction often leaves students with weaker math backgrounds struggling, contributing to attrition and performance gaps. To 
address this, we implemented a tiered, competency-based model in introductory physics, dividing content into four sequential phases (D–A) aligned 
with letter grades. Each phase builds in complexity: Phase D emphasizes algebra-based, one-dimensional concepts and key equations; Phase C adds 
two- and three-dimensional vector analysis; Phase B introduces calculus-based formulations; and Phase A requires advanced, multi-step applica-
tions. A central feature is flexible pacing—students may attempt each assessment when ready, up to three times, with clear grade values tied to each 
tier. This design reduces test anxiety, supports mastery, and fosters motivation. Data collected across multiple semesters indicate strong improve-
ments: failing or D outcomes decreased markedly, while C-or-higher achievement increased substantially. These results suggest that a structured 
yet flexible tiered framework enhances accessibility, equity, and rigor, offering all students a clear and manageable pathway from fundamentals to 
advanced problem-solving in physics. 

(2:36–2:48 pm): From Group to Solo: Do Group Tests Help on Individual Exams?
Presenting Author: James Addison III, Lamar University, Binod Nainabasti

In our Intro Physics I course at Lamar University, students took six short group tests (open-resource) and three regular individual exams (closed-re-
source). Two group tests came before each individual exam. We want to know if doing the group tests helps students do better on the next individual 
exam. We will compare topics that appear on both the group tests and the individual exams. We will look at overall exam scores and how students 
did on similar question types. We will also check whether the benefits are the same for everyone or bigger for students who started with lower prep-
aration. To analyze the results, we will use basic comparisons and statistical models that account for differences between students and questions. We 
expect that the group tests will boost learning; especially on conceptual questions and problems that require translating between words, graphs, and 
equations. All data will be anonymized before we share results.  
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