Team-based change efforts are a promising model for improving undergraduate STEM instruction. However, current literature on this topic is limited. To address this
gap, we are investigating the characteristics of such teams. In particular, our research focuses on understanding teamwork processes, which are closely tied to team
outcomes. In this talk, we present pilot data from interviews with team members. This data represents three different types of instructional teams: interdisciplinary
teams, teams initiated within single departments, and teams that are part of cross-campus, multi-discipline initiatives. We will present team members’ perspectives
on, for example, how their team processes were established, the nature of their collaboration, and how conflicts that emerged during their work were resolved. Finally,
we will discuss how team members’ perspectives enhance what we learned from our initial interviews with project leaders as described in our previous talk.

AA12:

10:20-10:30 a.m.

Instructors Support of Students’ Behavior in an Upper-Division Physics Course

Contributed – Dina Zohrabi Alaee, KSU, 116 Cardwell Hall 1228 N. 17th St., Manhattan, KS 66506; dindinzalaee@gmail.com

Being involved in physics education we cannot avoid the important role of instructors. We studied the role of instructors in an advanced undergraduate E & M course
using an answer-making and sense-making framing theory perspective. According to sense-making and answer-making framing, we focused on the students’ behavior and how can instructors change the students’ frame. Our data comes from video base observational-data and clinical interviews with instructors. We argue for a
continuum from answer-making to sense-making in which students display behaviors of both and how instructors can use different kinds of problem statements and
facilitation to encourage students to fall in different places in the continuum.

Session AB: PER: Mathematical Reasoning and Problem Solving
Location: Mount Vernon Square A

AB01:

8:30-8:40 a.m.

Sponsor: AAPT/PER

Time: 8:30–10:30 a.m.

Date: Monday, July 30

Presider: Daniel Smith

Some Mathematical Aspects of Physics Students’ Problem-Solving Difficulties*

Contributed – David E. Meltzer, Arizona State University, College of Integrative Sciences and Arts, Mesa, AZ 85212; david.meltzer@asu.edu
Dakota H. King, Arizona State University

Over the past three years, we have examined mathematical difficulties encountered by students in introductory physics courses and have documented a variety
of issues with trigonometry, vector representation, and algebraic problem-solving. Here we wish to place our findings in the context of previous work by other
investigators. In particular, Torigoe and Gladding [Am. J. Phys. 79, 133 (2011)] revealed significant and striking differences in correct-response rates on problems
in introductory physics courses, depending on whether the problems were posed in numerical or “symbolic” form (i.e., with symbols replacing numerical values for
mass, velocity, time, etc.). Other work in mathematics education examined specific difficulties associated with algebraic manipulations and symbolic representation
[for example, Payne and Squibb (1990) and Booth et al. (2014)]. We will provide an overview of our own findings, and outline a broader framework in which findings
from all of these related investigations may be reconciled with each other.
*Supported in part by NSF DUE #1504986

AB02:

8:40-8:50 a.m. Exploring Physics Students’ Difficulties in Solving Symbolic Algebra Problems*

Contributed – Dakota H. King, Arizona State University, 1519 E Hale St., Mesa, AZ 85203-3819; dhking1@asu.edu
David E. Meltzer, Arizona State University

As part of an investigation into students’ mathematical difficulties in introductory university physics courses, we have administered written diagnostics which include
multiple, high-school-level algebra problems in both their symbolic and numeric form. (“Symbolic” and “numeric” refer to the nature of the constant coefficients.)
We find that symbolic algebra problems are significantly more difficult than numeric problems of the same form, for students in both algebra- and calculus-based
courses. We are analyzing students’ written work in detail, as well as carrying out one-on-one problem-solving interviews, in order to identify students’ specific
struggles in solving symbolic equations. In this talk we will report on our methods and most recent findings.
*Supported in part by NSF DUE #1504986

AB03:

8:50-9:00 a.m. Unique Instructional Framework for Elevating Students’ Quantitative Problem Solving Abilities

Contributed – Edward Prather, University of Arizona and The Center for Astronomy Education, 933 N Cherry Ave., Tucson, AZ 85719; eprather@as.arizona.edu
Colin Wallace, The University of North Carolina at Chapel Hill

We present an instructional framework that allowed a first time physics instructor to improve students quantitative problem solving abilities by more than a letter
grade over what was achieved by students in an experienced instructor’s course. This instructional framework uses a Think-Pair-Share approach to foster collaborative quantitative problem solving during the lecture portion of a large enrollment introductory calculus-based mechanics course. Through the development of
carefully crafted and sequenced TPS questions, we engage students in rich discussions on key problem solving issues that we typically only hear about when a student
comes for help during office hours. Current work in the sophomore E&M course illustrates that this framework is generalizable to classes beyond the introductory
level and for topics beyond mechanics.

AB04:

9-9:10 a.m.

Impact of Mathematical Format on Physics Problem Strategy Selection

Contributed – Eugene T. Torigoe, Thiel College, 75 College Ave., Greenville, PA 16125; etorigoe@thiel.edu
Andrew Meyertholen, University of Toronto

We studied the mathematical strategies used by students (N = 477) to solve free response questions during a final exam. On one version of the final students saw a
symbolic problem with no numbers, and then a different problem with numbers provided. On the other version of the final students saw analogous problems but
with the mathematical format reversed. We coded the students’ written work to see what equations the students used, and what quantities they isolated in their solutions. We found that there were many more strategies used in the symbolic problems, then in the numeric problems. We hypothesize that when students work on the
numeric version, they are not guided by strategy, but by a mathematical structure, we call the Single Unknown Numeric (SUN) equation. Without that structure in
the symbolic version without numbers, they are much more likely to choose a random variable to isolate and solve.
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