Physics Education Seminar Abstract List Spring 2011

Physics Education Seminar Monday January 28 1:25 p.m. Tate room 157

Organizational Meeting
Group discussion
Physics Education Seminar Friday February 4, 1:25 p.m. Tate room 157

Title: Using Computers to Coach Problem Solving in Introductory Physics 
Speaker: Leon Hsu 

University of Minnesota Physics Education Research group & Post secondary teaching and learning, University of Minnesota

Abstract: The Physics Education Research group at the University of Minnesota is designing web-based computer programs to help students in introductory physics become more competent problem solvers. In this talk, we discuss the theory behind the design of the programs, demonstrate some prototypes, and describe a study now underway to assess the educational impact of the programs. 
Physics Education Seminar Friday Feb. 11, 1:25 p.m. Tate room 157

Title: Framing Appropriate K-12 Physics Standards: Will Students Be Ready for College? 
Speaker: Pat Heller

University of Minnesota Physics Education Research Group & Department of Curriculum and instruction, University of Minnesota
Abstract: Standards are the specifications that tell teachers and test preparers what students need to know and what they should be able to do with that knowledge. Currently national and state standards for K-12 science education in the United States are not coherent and do not, for the most part, meet recommended criteria for exemplary science standards. This talk presents some prototype physics standards for middle school and high school with illustrations to demonstrate how to meet three of the criteria. These three criteria state that exemplary science standards are: consistent with the theoretical framework of the science discipline; organized in a coherent logical order; and consistent with knowledge about student learning. Developing good physics standards is more pressing because a national movement to have Common Core State Standards is gaining impetus. If this happens, these national standards will determine the preparation of incoming students for all college physics courses. 

Physics Education Seminar Friday February 18 1:25 p.m. Tate room 157

Title: Reforming physics instruction at an engineering university 
Speaker: Danny Caballero 

Institute of Georgia Technology 

Abstract: Research-based educational reform is a growing and evolving field of study. Of particular interest to engineering universities, like Georgia Tech, is improving the strength and flexibility of students' problem solving skills through instruction. Some faculty in the School of Physics had a strong interest in enhancing introductory physics curricula and instruction to meet these goals. Reform efforts have focused on 3 key aspects of the introductory experience; curriculum, computation, and cognitive science. The reform curriculum, Matter and Interactions (M&I), was first introduced into Georgia Tech engineering physics courses in summer 2006; today the curriculum is taught to approximately 1000 students each semester (half of the total enrollment). We will discuss some key issues which lead to the adoption of the new curriculum. We will also describe efforts to measure the new curriculum's impact using both standardized assessment tools (concept inventories) and in-depth student interviews (think-aloud protocol studies). Secondly, most introductory courses ignore computation which is a key tool for any modern scientist or engineer. It make sense to introduce our future scientists and engineers to this tool as early as possible. We will discuss ongoing work to enhance students' understanding of numerical computation and visualization introduced in the M&I curriculum. Finally, advances in cognitive science has shown that to teach successfully, it is not enough to be a content expert but you must know how people learn. It appears that cognitive science will play a key role in the future of how we are teaching our students.

Physics Education Seminar Friday February 25 1:25 p.m. Tate room 157

Title: Using Research Based Procedures to Modify the Introductory Physics for Biology and Premedical Majors
Speaker: Ken Heller

Department of Physics, University of Minnesota
Abstract: The curriculum of Biology majors is undergoing intense scrutiny in light of the rapid change of the biological sciences. The first step in changing any course is the establishment of a small set of achievable goals from among the many possible. Any choice of goals should reflect the needs of those disciplines as determined by their faculty and the integrity of physics as a discipline. Determining which of those goals might be achievable, given institutional constraints, can be decided based on research on learning. After deciding on course goals, research results are also a guide for producing or modifying appropriate curricular materials and pedagogy. This talk will discuss our work in modifying and teaching a large introductory physics for biology majors, measurements of student achievement and attitude from that course, and future plans to continue the process to arrive at a stable course design.

Physics Education Seminar Friday March 4 1:25 p.m. Tate room 157

Title: Building Computer Coaches for Introductory Physics Problem Solving
Speaker: Andrew Mason 
Former post-doc research at the UMN PER group, now assistant professor at University of Central Arkansas
Abstract: Computer coaches are currently being developed at the University of Minnesota with the purpose of engaging students in an expert-like problem solving framework. The coaches are built using Flash and ActionScript and are designed within the guidelines of cognitive apprenticeship and implemented with the use of several problem solving techniques. Three types of coaches are demonstrated. Participating students use the coaches while taking a calculus-based physics course for scientists and engineers. Data from exam scores and interviews will be examined with a rubric developed to analyze student solutions according to a set of mutually independent problem solving categories.
Physics Education Seminar Friday March 11 1:25 p.m. Tate room 157

NO SEMINAR. (SPRING BREAK)
Physics Education Seminar Friday March  25 1:25 p.m. Tate room 157

Title: Faculty Perceptions in Teaching and Learning
Speaker: Brita Nellermoe

Abstract: Discerning faculty perceptions of teaching and learning in higher education Physics departments is a tricky and messy prospect at best. The two most common ways of possible discernment are Likert scale surveys (Trigwell and Prosser, 2006) and case studies (Henderson, 2007, and others). This presentation will discuss these two very different forms of information collection, their relationship with each other and the overlap between these two methods of discerning faculty perceptions of teaching and learning in higher education Physics departments.
Physics Education Seminar Friday April 1 1:25 p.m. Tate room 157

NO SEMINAR (2011 Minnesota Conference on Science Education at Mankato, MN)

Physics Education Seminar Friday April  8 1:25 p.m. Tate room 157

Title: Assessing Student Problem Solving Using a Rubric: A Workshop
Speaker: Andrew Mason & Qing Xu 

University of Minnesota

Abstract: This study reviews the training, assessment of student solutions, and data analysis completed by two novice raters using a problem solving rubric. A rubric established through prior research conducted at the University of Minnesota was used to evaluate introductory physics student problem solving skill. Relationships between general physics problem solving and its association to a general problem solving rubric are examined. Moderate progression of agreement of two novice raters, from initial training to final student solution evaluation, reveals underlying causes of inter-rater disagreement. Results indicate moderate improvement in the category of Logical Progression of student problem solving and unsubstantial improvement in remaining problem solving categories.

Physics Education Seminar Friday April  15 1:25 p.m. Tate room 157

Title: Evaluation of Student Solution Rater Agreement 
Speaker: Karl Ludeman 
University of Minnesota, Currently at Westpoint

Physics Education Seminar Friday April 29 1:25 p.m. Tate room 157

Title: Evaluation of Student Problem Solving: Before and After Using Computer Coaches
Speaker:Anne Loyle-Langholz
University of Minnesota
Abstract: Computer coaches have been developed by the Physics Education Research (PER) group to improve student problem solving skills. A rubric analysis and comparison from a small pilot study of student solutions will be evaluated for improvement in problem solving skills across five categories.

Physics Education Seminar Friday May  6 1:25 p.m. Tate room 157

Title: Comparing University of Washington Tutorials in Physics with an exploratory lab activity with electric circuits 
Speaker: Mandy Pihlaja
University of Minnesota 

Abstract: I will present the development of the Tutorials in Introductory Physics from the University of Washington which includes studying alternative conceptions that students hold about electric circuits. The tutorials were used in a large introductory physics course at the University of Colorado and found to be very successful in correcting students' misconceptions about physics. I will present results from small comparison study of the exploratory lab activities in the UMN manual and the electric circuit tutorial.
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