
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Using Causality to Map Difficulties in a Qualitative Physics Problem

Permalink
https://escholarship.org/uc/item/4kp4r6bh

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 43(43)

ISSN
1069-7977

Authors
Jaramillo, Sara
Kuo, Eric
Nokes-Malach, Timothy
et al.

Publication Date
2021
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4kp4r6bh
https://escholarship.org/uc/item/4kp4r6bh#author
https://escholarship.org
http://www.cdlib.org/


Using Causality to Map Difficulties in aQualitative Physics Problem
Sara Jaramillo

University of Pittsburgh, Pittsburgh, Pennsylvania, United States

Eric Kuo
University of Illinois Urbana-Champaign, Champaign, Illinois, United States

Timothy Nokes-Malach
University of Pittsburgh, Pittsburgh, Pennsylvania, United States

Benjamin Rottman
University of Pittsburgh, Pittsburgh, Pennsylvania, United States

Abstract

A key element of conceptual understanding in physics education is the ability to make qualitative inferences. In this
study, we investigated whether people use causal notions when solving simple, qualitative physics problems. We utilized
the principles of directionality and holding variables constant to assess participant’s accuracy in answering questions
about inferences from cause to effect (CE), effect to cause (EC), and from one cause to the other cause (CC). Participants
responded with greater accuracy for CE and EC questions when alternative causal information was held constant com-
pared to when it is made explicitly unknown. For CC questions accuracy was lower across all alternative information
types. Further, participants generally treated ambiguous alternative causes as if they were held explicitly constant. These
results indicate that using notions of causality can potentially help identify difficult qualitative physics questions and be
used as a tool in instructional design.
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