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Motivation of Physics Students’ Self-checking Behavior*

Panel – David E. Meltzer, Arizona State University, Mesa, AZ
Dakota H. King, Arizona State University

*Supported in part by NSF DUE #1504986

FE04:

6:30-8:30 p.m.

Assessing Physics Quantitative Literacy Development

Panel – Suzanne Brahmia, University of Washington, Department of Physics, Seattle, WA
Alexis Olsho, University of Washington
Trevor Smith, Rowan University
Andrew Boudreaux, Western Washington University

Physics can play a central role developing quantitative literacy, helping students bridge the “math world” and “physical world.” Physics Quantitative Literacy (PQL) is
a set of interconnected skills and habits of mind that support quantitative reasoning about the physical world. In this poster, we present the PIQL, Physics Inventory of
Quantitative Literacy (currently under development), which assesses students’ proportional reasoning, co-variational reasoning, and reasoning with signed quantities.
PIQL is a reasoning inventory that can provide snapshots of student ideas that are continuously developing. Item distractors are constructed based on the different established natures of the mathematical objects in physics contexts (e.g. the negative sign as a descriptor of charge type and the negative sign as the operation of subtraction).
An analysis of student responses on PIQL will allow for assessment of hierarchical reasoning patterns, and thereby potentially map the emergence of flexibility between
the various natures throughout the introductory sequence.

FE05:

6:30-8:30 p.m.

Fluidity in Epistemic Games

Panel – Mark Eichenlaub, Art of Problem Solving, San Diego, CA
Edward F. Redish, University of Maryland

We began analyzing problem-solving data imagining that students went into a particular stage of the problem (e.g. the “check your answer” phase) with a fairly fixed set
of ideas about what would happen, what types of evidence were relevant, and what steps were allowed. We described these expectations and how students used them to
solve problems using the framework of epistemic games. Here, we present cases where students seemed to break the underlying rules of epistemic games or repurpose
them to entirely new goals (e.g. using them to help find an unknown answer rather than check an answer candidate). We conclude that student reasoning was more fluid
than we previously appreciated and that an approach using dynamic finer-grained epistemological resources might be more appropriate.

FE06:

6:30-8:30 p.m. Change in Multivariable Functions*

Panel – Corinne Manogue, Oregon State University, Corvallis, OR
Paul Emigh, Elizabeth Gire, David Roundy, Michael Vignal, Tevian Dray, Oregon State University

For 22 years, the Paradigms in Physics project at Oregon State University has been taking a holistic approach to the entire upper-division physics curriculum for majors.
How do we plan for students’ understanding of concepts to build across time and across physics subdisciplines? How do we choose representations to teach early on that
maximize the powerful links to what students need to know later? How do we design activities that engage students with key foundational ideas or that challenge students to expand on their current level of understanding to tackle ever more complicated tasks? We will address these questions, using as our exemplar the ways in which
we explore the concept of change and rates of change in physical situations that involve more than two interrelated variables.
*This work was supported in part by NSF grant DUE-1323800.

FE07:

6:30-8:30 p.m.

What Basic Skills Should Introductory Physics Students Have?

Panel – Andrew F Heckler, Columbus, OH

Both anecdotally and empirically, it is a familiar observation that many students are not proficient in very basic skills used in STEM courses at all levels. A natural reaction to such a deficit is to help students improve proficiency in such skills. I will present results from our highly successful efforts to help students practice, master, and
retain some “essential skills” via computer-based learning, and some guidelines for building practice content and structure. But this issue is not so straightforward. For
example, which basic STEM skills will be useful beyond STEM courses? What are realistic goals for proficiency and retention in a one-year course? Does learning such
basic skills help with other instructional goals such as conceptual understanding and complex problem solving? An investigation into answers to these questions seems
critical to meaningful progress.
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For an investigation into physics students’ mathematical difficulties, we have administered written diagnostic tests to over 3000 students. Students’ responses to elementary questions on trigonometry, algebra, and graphing reflected a large number of operational errors, to a degree that could significantly interfere with success in an
introductory physics course. However, individual problem-solving interviews with students revealed that, when simply asked to explain their solutions to the problems,
students would very frequently discover and correct a large proportion of their errors with no additional input from the interviewer. Consequently, we propose that integrating multiple “self-checking” steps into guided quantitative problem-solving exercises may help habituate students to perform simple checks that could significantly
impact their problem-solving success.

