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Abstract: Introductory physics courses play a key role in preparing students for advanced study in
STEM fields, yet their structure varies widely across institutions. This study investigates how large
U.S. universities structure introductory physics sequences with respect to mathematical and high
school physics prerequisites and intended student populations. Using publicly available syllabi,
institutional course listings, and faculty survey responses, we analyze how institutions organize
algebra-based and calculus-based tracks. Preliminary findings suggest that commonly assumed
alignments between student populations and course tracks do not consistently hold. These results
provide insight into how institutional course differentiation may shape access and pathways in STEM.

Introduction

Introductory physics courses serve as foundational gateways for students across STEM
disciplines. These courses can generally be classified based on two factors: 1)
perquisite/corequisite math courses and 2) student major. Most introductory physics courses
typically include mathematical prerequisites. While academic discussions have traditionally
centered on “student math readiness,” often using calculus as a filtering mechanism, recent
research calls for a shift toward institutional readiness examining whether departments are
structured to support the students they enroll rather than filtering students based on prerequisite
mathematics [1]. Further, some institutions provide different introductory physics courses for
students based on majors. Curricular reforms such as the development of Introductory Physics for
the Life Sciences are part of a larger movement towards ensuring the relevance of physics
instruction for different student careers and disciplines [2]. However, there has been limited
systematic documentation of how institutions organize and differentiate introductory physics
sequences across majors and preparation levels. Thus, this study examines the structure of
introductory physics courses in the U.S. These findings aim to elucidate the landscape for
providing physics courses that meet the needs of diverse populations of students in terms of
intended major and mathematical preparation.

Methods

The study focused on 18 large U.S. universities in the academic Big Ten. First, we searched
publicly available syllabi and institutional course listings to collect and analyze introductory
physics sequences based on mathematical and high school physics prerequisites and intended
student populations. Then we administered a short, customized Qualtrics survey to departmental
representatives at each institution to verify and clarify course structures, prerequisites, and target
audiences. We administered 18 surveys and received 10 responses. Descriptive analysis was used
to identify patterns in course differentiation across institutions.



Preliminary Findings

Preliminary analysis reveals substantial institutional variation in how introductory physics
sequences are organized. Although the majority of calculus-based courses serve engineering and
physical science majors, and algebra-based courses serve life science and pre-health students, we
found some institutions with calculus-based courses for life science and pre-health students, and
courses for engineering students that did not require calculus as a prerequisite or corequisite. As
shown in Figure 1, engineering and physical sciences tracks are almost exclusively calculus-based,
while biology and pre-health students show overlap with calculus-based offerings at several
institutions. These preliminary findings, based on nine verified survey responses, suggest that
course differentiation practices are more institution-specific than discipline-driven.
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Fig. 1. Distribution of algebra-based and calculus-based introductory physics courses by intended student population
Categorization rules: Life Sciences (only biology/pre-health/kinesiology); Physical Sciences (physics, chemistry,
math, engineering [no biology]); Mixed Audience (biology/pre-health combined with physics/chem/engineering);
Others (humanities, education, etc.). Each course counted once.

Conclusion

This study offers a picture of how introductory physics courses are structured and differentiated
across institutions, by documenting differences in prerequisites and intended student populations.
Understanding how institutions organize their introductory physics courses has significant
implications for equity and clarity in physics education. As data collection continues and the
sample grows, this project aims to develop a better understanding of how course structure impacts
students’ access and opportunities.
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Work-in-Progress
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Current stage of the work

We have analyzed publicly available syllabi and institutional course listings across 18 large U.S.
universities to identify introductory physics sequences. We distributed customized faculty surveys
to verify and clarify course structures. Preliminary descriptive analysis has identified patterns in
how algebra-based and calculus-based tracks align with intended student populations. Next steps
include completing survey verification and refining the analysis framework.

Questions for Discussion
What additional data should I include in my analysis?

What are the best ways to present the findings to illustrate how differently departments are
structuring physics sequences to support diverse student populations?

What additional research questions might I answer with the data collected?
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