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AE05:

8:40–8:50 a.m. Adapting PER Strategies for Middle
School Science Classes

David E. Meltzer, Arizona State University, Mesa, AZ 85212; david.meltzer@
asu.edu

There is great potential in adapting, for the middle-school classroom,
instructional strategies and curricular materials developed and validated
for use with college students. Substantial modifications in content, format,
and instructional design are needed and must conform to a variety of
constraints such as time availability for instruction and grading, equipment
and administrative resources, etc. I will describe my experiences in adapting PER-based materials and methods for weekly science classes taught to
grades 5, 6, 7, and 8 during the 2010-2011 academic year. The context was
a one-hour class taught each week to five different classes, all in the setting
of a university instructional laboratory.
* Supported by a grant from Mary Lou Fulton Teachers College

AE06:

8:50–9 a.m. Examining Correlations Between Lecture
Conceptual Question Responses and Course Performance

Jeffrey T. Morgan, University of Northern Iowa, Cedar Falls, IA 50614-0150;
jeff.morgan@uni.edu
Cynthia Wakefield, University of Northern Iowa

We have implemented peer instruction in an introductory level conceptual
physics course for non-science majors, based on the success that others
report with this method.1 We expected to see that learning from peer conversation, as evidenced by answering conceptual questions correctly following discussion, would correlate with course grade, but did not observe
any link. We did, however, note moderate correlation between answering a
conceptual question correctly prior to peer conversation and course grade,
indicating that while peer conversation improves the interactivity of a lecture course, interaction may be more important than arriving at the correct
answer to student success.
1. Crouch, C. H. and Mazur, E., “Peer Instruction: Ten years of experience and
results.” Am. J. Phys. 69 (9), 970-977 (Sept. 2001).

AE07:

9–9:10 a.m. Scaffolding Students’ Development of
Mental Models for Pulleys Systems*

Amy Rouinfar, Kansas State University, Manhattan, KS 66506-2601;
rouinfar@phys.ksu.edu
Adrian M. Madsen and N. Sanjay Rebello, Kansas State University
Tram Do Ngoc Hoang, Ho Chi Minh City University of Pedagogy
Sadhana Puntambekar, University of Wisconsin, Madison

Research has shown that students have several misconceptions about pulleys. To construct a mental model of how pulley systems work, students
must elicit and confront these misconceptions. We report on a study with
students in a conceptual physics laboratory investigating pulley systems
using physical or virtual manipulatives. Written materials guided students
through a sequence of activities designed to scaffold their model construction process. The activity sequences facilitated students’ sense making by
requiring them to make predictions about different pulley systems and
testing these predictions by building and comparing different systems. At
the end of each of the two weeks of the activity, students were given the
task of designing the best pulley system for lifting a piano. We investigate
the ways in which students use the manipulatives while navigating scaffold-
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ing activities and how the students’ mental model development of pulley
systems compares between the physical and virtual treatments.
* This work is supported in part by U.S. Dept. of Education IES grant award
R305A080507.

AE08:

9:10–9:20 a.m.

Peer Instruction Self-Efficacy

Julie A. Schell, Harvard University, Cambridge, MA 02138; schell@seas.
harvard.edu
Brian Lukoff, Jason Dowd, Laura Tucker, and Eric Mazur, Harvard University

Physics education research suggests that students’ beliefs in their ability to
complete physics tasks successfully—that is, their physics self-efficacy—
may play an important role in explaining their learning and success in
undergraduate physics classrooms (Fencl & Scheel, 2005; Kost, Pollock,
Finkelstein 2005).1 Following this line of research, we introduce a new selfefficacy construct, Peer Instruction Self-Efficacy (PISE), which describes
students’ beliefs in their abilities to engage in specific Peer Instruction
activities. For example, PISE includes physics students’ beliefs that they
can successfully convince their neighbors of the validity of their responses
to conceptually based questions during Peer Instruction. In this talk, we
will introduce our instrument for measuring PISE, as well as data on how
students’ PISE changes over the course of one semester of an introductory
undergraduate electricity and magnetism course at one major research university. We will also report initial findings about the relationship between
students’ PISE and their eventual learning outcomes in the course.
1. H. Fencl & K. Scheel, J. Col. Sci. Teach. 35, 20 (2005).
L. E. Kost, S. J. Pollock, N.D. Finkelstein. Physics Education Research Conference,
(2009).

AE09:

9:20–9:30 a.m. Is this Good Teaching? Assessment
Challenges for Both Faculty and Institutions

Chandra A. Turpen, Western Michigan University, Kalamazoo MI 490085200; Chandra.Turpen@colorado.edu
Charles Henderson, Western Michigan University
Melissa Dancy, University of Colorado–Boulder

As part of a larger research study, we focus on the investigation of barriers
to instructional change. One significant barrier that has emerged is that
neither faculty nor their institutions know how to evaluate student learning
(or teaching effectiveness) in introductory physics courses. In this talk,
we will present results from telephone interviews with 70 physics faculty
related to how faculty and their institutions evaluate teaching effectiveness.
We will focus on the following research questions: 1) What information is
gathered about instructors? teaching and students? learning? 2) How is this
information used? 3) How are different sources of information perceived
or valued by faculty? Helping faculty (and possibly institutions) make judgments about whether their instruction is working may be an integral part
of supporting efforts to improve undergraduate physics instruction.
*Supported, in part, by NSF Award No. 0715698

AE10: 9:30–9:40 a.m. Teaching Assistant Impact on Student
	Understanding of Electrostatic Concepts*
Keith West,** Texas Tech University, Lubbock, TX 79409; keith.h.west@ttu.
edu
Beth Thacker, Texas Tech University

Teaching assistants were given a ranking problem in electrostatics to teach
during recitation sections. The same problem was given on an in-class
exam two weeks later. Student performance on the exam question is examined as a function of TA teaching style, which is ranked using the RTOP
assessment.
* This project is supported by the NIH grant 5RC1GM090897-02.
** Sponsor: Beth Thacker
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assignment, and students were deducted points if their responses were
considered too vague. Pre- and post-treatment similarity ratings surveys
were used to evaluate the emphasis students placed on deep-structure.
The survey required students to rate the similarities between eight pairs of
problems of varying similarity, and write a description that supported their
numerical rating. This talk will summarize student survey responses before
and after treatment, and compare any trends with previous semesters
where no immediate feedback was offered.

