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Utilizing Computational Labs Using VPython to Complement Regular Labs in High-School Physics Teacher Education
Martina E. Bachlechner, Physics, Fairmont State University, Fairmont, WV 26554

MBachlechner@FairmontState.edu
Fairmont State University has developed online physics classes for the high-school teaching certificate based on the text book by Chabay and Sherwood “Matter & Interaction”. Using VPython to develop computational labs is a challenging process for in-service teachers in an online environment. Therefore, supplementary computational labs have been included to give non-programming experienced teachers a jump start. Additional VPython labs have been developed that emphasize their complementary nature to the regular labs. 

Support from NASA is acknowledged.

Professional Learning Communities:  A Key to Improving Teacher Preparation

Vickilyn Barnot and Thad Zaleskiewicz, University of Pittsburgh at Greensburg

The University of Pittsburgh at Greensburg has embarked on a path to implement a new teacher training program which emphasizes a comprehensive approach to educating tomorrow’s STEM teachers.  A key component of this evolving program is to establish a Professional Learning Community (PLC) populated by the science, math, and education faculty on the Pitt-Greensburg campus.  The Goal is to improve the preparation of future teachers by having members of the PLC participate in Inquiry Empowerment Academies whereby they will discover how to effectively model the latest strategies and techniques of “Best Practice” in math and science instruction.  Elements necessary for a successful and sustainable PLC are seen to be:

Collaboration among the various campus and external stakeholders;

Support form the campus administration, including financial incentives;

Comprehensive scaffolding, including extensive training and evaluation; 

Teamwork among the PLC members, encouraging peer evaluation and feedback.

This poster will focus on the many facets of developing and sustaining a Professional Learning Community on a small liberal arts campus.

Summer Science and Math Experience: An Inspiration for Future Teachers?

Vickilyn Barnot, Katrina Brown, Todd Brown and Thad Zaleskiewicz, University of Pittsburgh at Greensburg

The education faculty and science/math faculty at Pitt-Greensburg are collaborating to develop a teacher training program which emphasizes a comprehensive approach to educating tomorrow’s STEM teachers. One facet of the new program is the week-long Summer Science and Math Experience (SSME).   The externally funded SSME is designed to attract high achieving middle and high school Science and Mathematics students to Pitt-Greensburg. Through immersion in a variety of instructional strategies reflective of “Best Practice” in teaching and an exposure to innovative learning experiences, it is the ultimate goal of the SSME to serve as a recruitment tool to encourage student participants to consider a career in education.   The science and math faculty at Pitt-Greensburg have submitted competitive proposals for activities to be included in the SSME and a panel of local middle and high school teachers will review the proposals.  This panel of teachers will also be responsible for selection of student participants.  This poster will present the details of the 2009 SSME and solicit input and suggestions for future offerings.

SKyTeach: Strengthening physics teacher preparation at Western Kentucky University

Scott Bonham, Department of Physics and Astronomy, Western Kentucky University

SKyTeach, Western Kentucky University’s new math and science teacher preparation program, is strengthening physics teacher preparation in the WKU service region. SKyTeach is part of the national consortium replicating the University of Texas UTeach model. This innovative program addresses many of the barriers to preparing physics teachers. SKyTeach actively recruits students as they consider and enroll at WKU. Two former high school physics teachers serve as master teachers and role models for SKyTeach students. The program provides students with a place to belong and connect with peers with similar interest. The first 

year cohort has five declared physics majors.

Ten Years of STEM Teacher Development at South Dakota State University

Larry Browning, South Dakota State University

South Dakota State University has a long history in STEM teacher preparation and professional development.  Highlights will be presented from the last 10 years of summer institutes and follow-up workshops.  Programs included will be: Rural Physics Teaching Resource Agents (Rural PTRA), Comprehensive Conceptual Curriculum in Physics (C3P), AstroMATH, Our Place in Space (OPiS), Science on the Move, and Math on the Move.   Also highlighted will be Rural Enhancement of Math And Science Teachers (REMAST) program funded by a NSF/Noyce grant.  Information will also be presented about the pre-service science methods course which includes an informal educational component such as “docent for a day” at a local zoo or participation in demonstration shows.  We would also like to discuss issues with recruitment, retention and funding and well as potential future directions.

Graduate student ideas about common student thinking concerning force and motion

Warren M. Christensen1, John R. Thompson1,2, and Michael C. Wittmann1,2

1Center for Science and Mathematics Education Research and 2Department of Physics and Astronomy, The University of Maine

For the past five years “Integrated Approaches in Physics Education” – a graduate course with instruction on PER – has been taught to candidates in the Master of Science in Teaching program at the University of Maine. Course participants have a variety of backgrounds in physics content knowledge (CK) and pedagogical content knowledge (PCK) in physics. Previously we reported that students, regardless of physics background, were able to make substantial gains in both CK and PCK in the context of electric circuits during the course. That evidence suggested that students with less physics background may surpass the PCK of their counterparts in terms of their ability to identify common student thinking. We report further findings about student performance on assessments concerning force and motion. We administered the Force and Motion Conceptual Evaluation before instruction, asking students for their own understanding and their choices for the most common student responses. Initial results indicate that while a slight difference in content knowledge exists, both those with and without physics preparation are highly successful at identifying the most common student difficulties.

Supported in part by the Maine Academic Prominence Initiative and the Maine Economic Improvement Fund.
Preliminary results from a survey of over 700 physics faculty on use of research-based instructional strategies

Melissa H. Dancy, Johnson C. Smith University; Charles Henderson, Western Michigan University

Although substantial time and money has gone into developing Research-Based Instructional Strategies (RBIS) in physics, little effort has gone into understanding the extent to which these products are used by physics instructors.  In Fall 2008, a web survey was delivered to a national sample of physics faculty.  This poster will present the preliminary results of the survey based on responses from over 700 physics faculty, roughly evenly divided between three types of institutions: 1) two-year colleges, 2) four-year colleges that offer a B.A. as the highest physics degree, and 3) four-year colleges that offer a graduate degree in physics.  Survey participants were asked about their knowledge and use of a selection of currently available RBIS as well as their general attitudes toward teaching.

PRISST:  Professional Development for Out-of-Field High School Physics Teachers

Lawrence T. Escalada and Jeffrey T. Morgan, University of Northern Iowa 

The State of Iowa, like many states, faces a crisis in high school physics education:  the shortage of qualified high school physics teachers.  The University of Northern Iowa Physics Resources and Instruction for Secondary Science Teachers (PRISST) program addressed the existing shortage by providing professional development for out-of-field high school physics teachers who are seeking the State of Iowa Grades 5-12 Physics Teaching Endorsement.  The two-year program included two intensive 4-week summer institutes, academic year professional learning experiences and support, and collaboration with master high school physics teachers with the support of school administrators and Area Education Agencies.  PRISST provided teachers with professional development in physics content and pedagogy with the focus on interactive engagement techniques utilizing PRISMS PLUS and Modeling Instruction.  Teachers were also provided with curriculum and equipment resources as they implemented these techniques in their classrooms.  A description of the program and its effectiveness will be provided. 

A Partnership for the Master’s of Natural Science: Combining Resources to Provide Content in Physics and Chemistry for High School Teachers 

Cathy Mariotti Ezrailson, Science Education, Tina Keller, Physics, & Miles Koppang, Chemistry

The University of South Dakota

The University of South Dakota Master’s of Natural Science program provides a science content-based graduate core which not only improves the ability of a teacher to provide quality instruction and integrated science instruction, it also improves the teacher’s practice and lab experiences, especially for the new or cross-over teacher to physics and chemistry. Through our MNS program, we seek to achieve teacher improvement and enhancement by providing coursework in three broad areas:  a) discipline specific science content, b) interdisciplinary coursework using a topical approach to teaching science and c) consideration of pedagogy and technology when adopting and incorporating interdisciplinary science instruction.  New directions include tapping grant resources for summer experiences and short courses and taking advantage of the opportunities presented by the Deep Underground Science and Engineering Laboratory and the influx of basic science into South Dakota at the Homestake Mine and elsewhere.

Creating a Better Learning Environment for Physics Majors

John C. Hamilton(1), Robert A. Fox (1), Christian Andersen (1,2)

Over the past 5 years, the University of Hawaii at Hilo has transitioned its freshman introductory Calculus-based Physics course (PHYS 170/171) to enhance learning for our department's majors while still providing service to other majors.  The issues and solutions of mixed classes (Freshman vs. Seniors, Majors vs. Non-majors) are discussed.  Collaboration with Math department on a parallel effort to offer an enhanced Calculus course allowed the creation an informal Learning Community.

(1) Department of Physics & Astronomy, University of Hawaii-Hilo

(2) Department of Mathematics, University of Hawaii-Hilo

K-16 Physics Education Group at Wright State University

Lok C. Lew Yan Voon , Wright State University
A description of the science education program at Wright State University, which involves dual appointments in the College of Science and Mathematics and the College of Education and Human Services, is given, with emphasis on our initiatives in physics and physical sciences.

Recruiting Science, Engineering, and Math Undergraduates to Teaching Careers: How does a Teaching Experience Affect Their Interest in Future Teaching?

Laura Moin, University of Colorado at Boulder

The purpose of this controlled field study was to explore the value of early teaching experiences (teaching experiences before enrolling in teacher education programs) as a K-12 teacher recruitment strategy for science, engineering, and math undergraduates.  Using a survey, we compared these undergraduates who had early teaching experiences against those who had not.  We investigated their expressed interest in pursuing future teaching and their perceptions of teaching.  The rationale for comparing these two groups arises from the expectancy–value teaching career motivational theory, which predicts that prior teaching and learning experiences should have a strong influence on teaching career decisions.  We characterized various types of early teaching experiences and sought to identify whether and how they contribute to increase interest in future teaching.   Additionally, we explored the reasons undergraduates gave for why they do not seek early teaching experiences in order to suggest ways to attract them.  Demographic variables, such as ethnicity, major, college advancement, and academic performance were included in the analysis. These findings may aid educational policy makers, math and science teacher recruiters, teacher educators, and educational researchers.
Snapshots of the PTEC Project at Lone Star College-North Harris

April Moore, Lone Star College-North Harris

This is the third year of the PTEC project at LSC-North Harris.  The interval from vision to implementation was approximately one year and the targeted population is elementary education majors.  Snapshots (metaphorical and literal) of the project’s inception and of students are presented.  

Physics of Sound in Thai Classical Music Instruments: an Interdisciplinary Course Development for Upper Secondary School Students by Using an Integrated Teaching Approach

Chaninan Pruekpramool, Srinakharinwirot University(SWU) in Thailand

Teaching physics on abstract issues such as waves and sound is difficult for students to understand because of a lack of context knowledge.  Many research studies reveal that physics and music have close relationships and musical instruments provide many examples of standing waves. In Thailand, we realize the significant of both art and science. Thai classical music strongly influenced and reflects the easy way of life of the Thai people.  Thai style classical musical instruments will provide materials to help students understand the physics of sound in the context of Thailand. 

The main purposes of this research study are to: develop an interdisciplinary course, physics of Sound in Thai classical music instruments, for upper secondary school students by using an integrated teaching approach, to study the development of scientific creative thinking and to encourage Thai students to become more aware of the precious Thai culture and traditions.  

The course will be comprised of the knowledge of Physics content (waves and sound), Music content (Thai classical music instruments), Mathematics (equations of sound), Chemistry and Biology (natural materials used).  As well as completing the course, the students are required to invent their own Thai style classical music instruments from local materials. The course will be designed exclusively for non-science students using a research and development (R&D) as the research design in this study.

Applying an integrated approach for building science teaching communities in urban environments.

Mel S. Sabella (msabella@csu.edu) and Andrea Gay Van Duzor, Department of Chemistry and Physics, Chicago State University

Chicago State University (CSU) has been working closely with inservice and preservice teachers to aid them in implementing innovative instructional environments in the Chicago Public School classroom.  For over a decade, the Illinois Board of Higher Education, has funded professional development programs at CSU that provide both intellectual and material resources through a science van program for high school science teachers.  This professional development is now serving as the base for the development of Masters and Endorsement Programs at CSU.  More recently, through funding from the National Science Foundation Robert Noyce Teacher Scholarship Program, CSU has begun to enhance our pre-service program to emphasize the professional nature of teaching and more fully support the needs of those preparing to be science teachers.   

These two programs offer a unique opportunity to create communities of science educators in which inservice teachers work closely with CSU preservice teachers.  In this poster we outline how these two programs utilize best practices and build from one another to create an effective program in teacher education.  

Funded by the Illinois Board of Higher Education and the National Science Foundation (Award #0833251).

Attrition Rate Study of Algebra-based Physics Courses

Kent Scheller, University of Southern Indiana

Physics 175 is an algebra and trigonometry-based physics course taught for science majors.  Attrition rates for Physics 175 have been identified as being among the highest at the University of Southern Indiana.  The purpose of this study is to identify past students of Physics 175 whose final grades were D, F or W (DFW).  These students are then characterized according to 1) Major at USI, 2) Math preparation, 3) Completion of pre-requisite coursework and 4) GPA in an attempt to identify factors that might predispose students to perform poorly in Physics.

Additionally, we have completed a math skills assessment of the students taking Physics 175 in the Fall semester of 2007.  The results of this assessment are presented, along with its characterization using the aforementioned variables.

Learning Assistants:  Re-imagining TA's as future pre-college physics teachers

Lane Seeley, Hunter Close, and Stamatis Vokos, Seattle Pacific University

Most physics departments use undergraduate or graduate TA’s to enhance the learning experience for the students enrolled in the course.  An effective Learning Assistant program combines the goal of enhancing student learning with the goal of transforming the beliefs, attitudes, and career choices of the LA’s themselves.  In the context of a critical shortage in K-12 physics and physical science teachers, an LA program should have an explicit goal of recruiting and preparing talented physics majors for careers in teaching.  In this poster we will briefly describe the LA program at Seattle Pacific University, describe recent efforts to encourage our LA’s to reflect critically on the challenge of teaching and learning physics and suggest some critical elements for a successful LA program.  We will describe some a new interview component of our LA program which is designed to provide a context for building critical listening skills and intellectual empathy.  Finally, we will speculate about opportunities to re-construct a physics major that is centered on collaborative communication of complex ideas. 

Increasing interest and awareness about teaching in science undergraduates

C. Singh, L. Moin, and C. Schunn

We discuss the development, implementation, and assessment of a course for science undergraduates designed to help them develop an awareness and a deeper appreciation of the intellectual demands of physics teaching. The course focused on increasing student enthusiasm and confidence in teaching by providing well supported teaching opportunities and exposure to physics education research. The course assessment methods include 1) pre/post-test measures of attitude and expectations about science teaching, 2) self and peer evaluation of student teaching, 3) content-based pre/post-tests given to students who received instruction from the student teachers, and 4) audio-taped focus group discussions in the absence of the instructor and TA to evaluate student perspective on different aspects of the course and its impact.

A Preliminary View of Rebels in Groups in Introductory Physics Courses

Dr. Christopher Sirola, Department of Physics & Astronomy, University of Southern Mississippi

One of the movements in physics education is to place students together in groups or teams in order to promote learning. However, not all students wish to work in such an environment, nor necessarily agree with the decisions of their respective groups. By way of structured group activities in college-level introductory physics classes, we examine the fraction of students that “rebel” against their respective groups, and take a preliminary look at which students are most likely to rebel. This can have implications for how instructors arrange students in groups.

Comic Books, Quests and Factoids:  The Outreach Efforts of the American Physical Society

Becky Thompson-Flagg, American Physical Society

The American Physical Society is committed not only to preparing physics teachers for the classroom but to creating a generations of kids that long to be taught.  That is where the outreach department comes in.  This department runs two large outreach programs, the website PhysicsCentral and a middle school project called PhysicsQuest.  In addition to these we are also involved in many smaller projects and collaborations with other science societies.  Our goal is to show the public how exciting physics can be and catch kids at a young age, before they begin to think physics is “scary.”  We are also creating a guide to help people begin their own outreach programs.  This poster will highlight both our current outreach activities and our future plans.  

PhysTEC at Cornell University: Our Quest to Recruit More and Develop Better Physics Teachers

Robert Thorne (PI), Debra Trumbull (Co-PI), Martin Alderman (TIR), and Samuel Portnoff (Program Coordinator), Cornell University

Cornell University, a 2007-08 entrant into the PhysTEC program, is working to significantly increase the number and quality of physics teachers it produces. Cornell has traditionally trained only one physics teacher every two years, in spite of the large pool of talented students who pass through our introductory physics courses. Issues such as the lucrative job market for engineering graduates, the propensity to continue in graduate studies in physics or related areas, and the ratio of potential earning to tuition costs are difficult hurdles to overcome in convincing undergraduates to become physics teachers. However, we are developing a portfolio of promising marketing and recruiting approaches to help encourage students to consider a career as a physics teacher. These approaches include our Undergraduate Teaching Assistant (UTA) program, individually targeted promotion of Cornell Teacher Education (CTE) information sessions, use of focus groups to evaluate marketing materials, an emphasis on marketing in our PhysTEC website, and development of our impending thisisphysics website. Noyce Fellowship applications, UTAs continuing in the program, and attendance of physics students at CTE information meetings lead us to expect the number of physics teachers produced by Cornell to quadrupedal in the next few years.

Social Networking for Physics Teachers


Pat Viele, Cornell University

Social networking software is making it possible to "talk" to colleagues where ever they are.  This is good news for physics who teachers who are often the only teacher in a school district.  Although it is perhaps less satisfying than face-to-face contact, the use of social software does facilitate meaningful conversations and the exchange of information and ideas.  I define these systems as social networking software: email, blogs, wikis, Instructional Architect, and services such as connotea.
Implementing Socratic Tutorials in General Physics Conference Sections

 Steven K. Wonnell, Richard Shingles, Theron Feist, Morris Swartz

(SKW & MS are in the Department of Physics and Astronomy; RS is in the Center for Educational Resources; TF is with Information Technology; all are at Johns Hopkins University)

We report the results of a pilot study on the outcomes of having students work on problems posed by the University of Illinois's "Interactive Examples"[1] during the conference sections that accompany a large, calculus-based general physics course. Effectiveness was measured by participant perception surveys, each tailored to the specific subject matter under study by the undergraduates.  We also interviewed the students, teaching assistant, and the coure professor.  The results include increased student attendance of conference sections, increased engagement with basic physics concepts and problem solving strategies, and a more uniform learning experience.

1 http://research.physics.illinois.edu/PER/ie.html 

Pathway–24/7 Online Pedagogical Assistance for Teachers of Physics

Dean Zollman  & Sytil Murphy, Kansas State University, 116 Cardwell Hall, Manhattan, KS 66506; 785-532-1824; fax 785-532-6806; Scott Stevens, & Michael Christel  Carnegie Mellon University

The  Physics Teaching Web Advisory (Pathway) is a research and development effort to demonstrate the ability to address issues of many physics teachers via the Web.  Pathway’s “Synthetic Interviews” are a unique way to engage inexperienced teachers in a natural language dialog about effective teaching of physics.  These virtual conversations and related video materials are now providing pre-service and out-of-field in-service teachers with much needed professional development, and well-prepared teachers with new perspectives on teaching physics.  In effect Pathway is a dynamic digital library and goes beyond creating a collection of teaching and learning materials.  It provides continuously improving assistance and expertise for teachers, all of which is related to the results of contemporary physics education research.  The database is a growing digital library and now contains about 6,000 different recorded answers and over 10,000 question/answer pairs.  Pathway is available at http://www.physicspathway.org 

Supported by the National Science Foundation under Grants 0455772 & 0455813.  

The Physics Teacher Education Coalition is a joint American Physical Society, American Association of Physics Teachers, and American Institute of Physics effort, with National Science Foundation, Department of Education, and APS Campaign for the 21st Century funding. 
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