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Rowan University was selected as a PhysTEC Comprehensive site 2015 – 2018. During this period Rowan started an LA program and Rowan Area Physics Teacher 
(RAPT) network, established undergraduate research opportunities in PER, and created a strong voice in the department to promote high school physics teaching as 
a career path. In this talk, we will present the successes and challenges during our funding period as well as present how we plan to sustain all programs now that our 
funding period is completed. Rowan University is a public institution in Glassboro, NJ, with 18,500 students and 160+ physics majors and is a member of the 5+ club 
for graduating more than five certified high school physics teachers per year.

DF03: 	 11:40-11:50 a.m.     PhysTEC’s Contribution to Physics and Science Education at Boston University
Contributed – Andrew G. Duffy, Boston University, Department of Physics, Boston, MA

Peter Garik, Mark D. Greenman, Nicholas Gross, Manher Jariwala, Boston University

Starting with the Boston University (BU) Department of Physics joining PhysTEC, significant changes have occurred at BU in physics education, science education 
generally, and the preparation of science teachers. PhysTEC introduced us to the Learning Assistant program. BU now has 20+ physics LAs each semester and over 125 
LAs across all science courses, transforming science education at BU. In 2011, BU received a comprehensive PhysTEC award, enabling us to fund a Physics Teacher in 
Residence (TIR). The TIR and LA Program strengthened our grant applications for Robert Noyce NSF awards. Two successful Noyce grants have resulted in an increase 
in the number of physics teachers BU prepares, and greater attention in their preparation for high-need schools. The TIR also acted for social justice with a NSF award 
(Project Accelerate), a high school – university partnership to bring AP Physics 1 to students whose schools do not offer it.

DF04: 	 11:50 a.m.-12 p.m.     PhysTEC Growing UTeach in West Virginia
Contributed – John C. Stewart, West Virginia University, 135 Willey St., Morgantown, WV

Gay B. Stewart, West Virginia University

Ongoing PhysTEC support for physics teacher preparation at West Virginia University provides a model of how the PhysTEC program can support the implementation 
of broader initiatives in STEM teacher preparation. These broader initiatives and the partnerships they foster will feed back into the physics program providing badly 
needed physics teachers for West Virginia. PhysTEC has supported a Teacher-in-Residence (TIR) who has transitioned to the role of a master teacher in the WVUteach 
program. The TIR was instrumental in developing recruiting efforts and improving introductory physics labs. As a master teacher, he supports a more rapid implementa-
tion of the full WVUteach program.

DF05: 	 12:00-12:10 p.m.     PhysTEC: Kicking off Physics Teacher Preparation at University of Arkansas*
Contributed – Gay B. Stewart, West Virginia University, Department of Physics, Morgantown, WV

John C. Stewart, West Virginia University

University of Arkansas, Fayetteville was one of the six primary program institutions in this new thing called PhysTEC in 2001 (growing out of NSF grant 0075528, 
funded by 0108787). We had three core beliefs: 1. If there is a reason teachers should teach like that, why aren’t we? 2. You never know who is going to be a future 
teacher. 3. In better-serving all students, a department also benefits. UA has seen a drastic change in number of majors, the number of students active in research and the 
number of graduates pursuing graduate work while also increasing the number of majors who decide to teach. In this talk we will discuss some of the highlights of the 
program that we believe contributed to its success.
*PhysTEC has been generously supported by the National Science Foundation, the Department of Education FIPSE program, adopting programs, and the APS 21st Century Campaign.

DF06: 	 12:10-12:20 p.m.     Multiple Representations and NGSS-based Curriculum Design for In-service Physics Teachers
Contributed – Christopher Moore, University of Nebraska Omaha, Omaha, NE

We have adapted PhysTEC learning modules on multiple representations and curriculum design into an online graduate course for in-service physics teachers. In-service 
teachers in the Omaha metro area learned how to use proven tools and strategies to adapt/develop standards-aligned curriculum on topics in motion, force, and energy. 
Specifically, participants completed modules initially developed by the Physics Education Research Group at Rutgers University, and then adapted existing NASA 
curriculum materials for use within Nebraska Career and College Ready Science Standards (NCCRSS). This resulted in the adaptation of NASA materials to Nebraska 
standards, generating classroom-ready NASA-based materials for Nebraska teachers, and the training of new physics teacher-leaders to help their districts prepare for 
NCCRSS implementation. Participant work was assessed using the Educators Evaluating the Quality of Instructional Products (EQuIP) rubric to assess adapted materi-
als and we report on changes in participant beliefs using the Colorado Learning Attitudes about Science Survey (CLASS-Phys).

   Physics Students’ Familiarity with Mathematical Facts and Procedures*
David E. Meltzer, Arizona State University, College of Integrative Sciences and Arts, Wanner Hall, Mesa, AZ

Dakota H. King, Arizona State University

As part of our continuing investigation into mathematical difficulties of introductory physics students, we have incorporated new questions on elementary geometry and 
graphing on our diagnostic tests, and extended our exploration of difficulties with symbolic operations. Our results suggest specific areas in which additional practice by 
students may be needed to facilitate their problem-solving activities, and warrant additional caution that students’ familiarity with basic mathematical facts and proce-
dures cannot necessarily be presumed. 
*Supported in part by NSF DUE #1504986

DG02: 	 11:10-11:20 a.m.     Investigating Student Difficulties in Solving Basic Mathematics Problems*
Contributed – Dakota H. King, Arizona State University,  Mesa, AZ

David E. Meltzer, Arizona State University

In order to study students’ mathematical difficulties in introductory university physics courses, we have administered written diagnostics and conducted one-on-one 
problem-solving interviews. During the past three years, we have found that students in both algebra- and calculus-based courses have significant difficulties with 
solving basic high-school-level mathematics problems. These problems include basic trigonometry and algebra, and are posed in both numeric and symbolic form (“nu-
meric” and “symbolic” refer to the nature of the constant coefficients). We will report our most recent findings on these items, but will focus on a new set of problems 
which include basic geometry, quadratic equations, and knowledge of trigonometry facts. Student work will be analyzed in detail to identify specific difficulties. 
*Supported in part by NSF DUE #1504986

DG03: 	 11:20-11:30 a.m.     Investigating Student Understanding of the Inverse Square Law
Contributed – Rabindra R. Bajracharya, Missouri Southern State University, Joplin, MO

The inverse-square law is an extremely important concept widely observed in numerous physical contexts. Various instructional strategies have been used to teach the 
law in physics and other fields. However, there has not been much research on student understanding of the inverse-square law. We investigated student difficulties with 


