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Introduction

I teach Honors and AP Physics B at Westhill High School in Stamford, Connecticut. Stamford is virtually unique among Connecticut communities because it is a true mix of affluent, middle class and disadvantage people; the affluent students at Westhill (about 40%) fit the profile of neighboring Greenwich, Darien and New Canaan. The middle class is only 20%, while the disadvantaged (mostly African American, Latino and various immigrant communities) represent about 40 %. My Honors and AP Physics students are disproportionally from the advantaged group but I do have many students from the less represented populations. I try to recruit students a achieve diverse classes. 

My high school AP Physics B class has limited access to equipment for labs, especially in subjects like optics, atomic and nuclear physics; since these AP students have virtually all taken honors physics they have already used the physics high school lab resources in labs in the prior year. Unfortunately in a school like Westhill physics is not a high budget priority because the key statewide tests are focused on sophomores and other science subjects like biology and chemistry and the school struggles too achieve standards. In Connecticut physics is no longer even a subject that is required in high schools. 

My research plan will engage a self selected group of physics students in computer lab simulations to determine if virtual labs can substitute for real labs. The simulations that I will use will be related to electrical circuits to determine if students using the virtual labs are either equal or superior in problem solving skills to students doing more traditional real labs. There are a number of PhET based circuit labs offered on line by the University of Colorado. I intend to suggest choices among the portfolio of these virtual labs to selected students after some classroom introduction. 
Any student should be given the opportunity to explore these simulations for study purposes even if they are not doing a virtual lab. The selected students will have general assignments in subjects like capacitance and resistance calculations with various combinations of components. Prior literature indicates that giving students the freedom to learn with limited guidance within a framework of general requirement creates initiative and facilitates inquiry learning. Students will demonstrate various key principles of circuit theory with configurations and calculations from these circuit PhET labs; they will be able to save their PhET configurations and email them to me for review.

All AP students will be given circuit homework problems of different levels from the text we use, (College Physics 8th edition, Serway and Vuille, 2011.); I will review the results to see if students are using sound analysis and arriving at the correct answers. I will analyze the student performance of the select group and the control group to determine if there are any significant differences. I will also cross check these results with the results from the section electricity exam; I use past AP exam multiple choice and free response questions in my formal section exams. This will be my opportunity to collect objective data and see if the results from the homework and the exam are consistent.
I also will conduct personal interviews with the students who volunteered for the virtual lab. The questions I will ask will try to establish the value of the learning experience with a virtual circuit kit. Did they find the lab helpful in building their understanding of real circuits? Was there an advantage in using the virtual components because they permitted easy variable values for voltage, resistance, capacitance, etcetera facilitating experimentation? Was the lack of using real electrical components and meters an issue in creating a sense of legitimacy? Where there any other advantages or disadvantages?
My main sounding board will be the science chair of my high school. I have already informed him about my idea about using virtual labs and he has indicated support for the idea of the substitution of virtual for real labs. Since he has the task of managing the science budget for lab equipment he has an interest in finding creative ways of doing labs inexpensively, especially physic labs. I have also discussed my plans with the head of our media center to make sure that we will be able to get any technical support needed and she is supportive of the idea of wider broad based virtual physics labs in the future. The labs would have to be carefully scheduled to ensure that the computing resources would be available.
