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Recent physics education research indicates that the “traditional” lecture-style, passive learning model does not substantially impact the learning and understanding of most students who take introductory physics. The research also indicates that most students enter introductory physics with alternative conceptions to many of the basic concepts that are taught in introductory physics. For most students, passive learning techniques generally do not replace these “misconceptions” with concepts that are more consistent with our understanding of nature. Results from physics education research have identified several different active learning techniques that have substantially increased student conceptual understanding in introductory physics. 
This workshop will provide hands-on experience with the use of video-based motion analysis in a wide range of applications, including the teaching laboratory, projects, and homework. Participants will learn how to make digital video clips for analysis, as well as how to use video analysis for homework problems and in the classroom. For example, participants will create a number of movies of one-dimensional and two-dimensional phenomena and make center-of-mass analysis of pre-recorded movies.   A complete first semester video analysis based laboratory curriculum will be presented which contains over thirty different video analysis labs based on the Minnesota problem solving labs. Video analysis can be done in the classroom with inexpensive web cameras, digital cameras or traditional video cameras. The workshop will use the new video feature of the Logger Pro 3.4 software from Vernier Software & Technology that allow video movie clips to be analyzed and synchronized and replayed side by side with MBL data. Evaluation copies of analysis software, selected digital video clips, and a CD with many video analysis labs that can be edited by the user will be provided to the participants for their use after the workshop.  

The Global Positioning System (GPS) technology and related geospatial technologies like Remote Sensing are rapidly weaving themselves into the fabric of our society and culture. They also present an opportunity to analyze and visualize human movement; therefore, becoming powerful tools to enhance the teaching and learning of fundamental mechanics. These tools help connect the experiential domain of the students to the mechanics concepts introduced in the classroom. The GPS unit captures the 3-D motion of a moving object at a frequency of 1 Hz allowing the time varying position vector to be recorded.  This helps unfold the Kinematics of the movement in which the student is embedded. If the mass of the moving object is known, then the Dynamics and Energy of the movement will be known. Thus, projects that examine the motion, forces, energy and power characteristics of a moving object (such as a car, airplane, boat, or even the human body) is possible.  In this workshop, the participants will capture the 3-D motion of moving cars and the motion of their own bodies. The data for moving cars will then be analyzed for the net power delivered by the engine, estimating the drag force and the energy/gasoline consumed by the cars. The data for the human body movement will be analyzed for the oxygen consumption, the basal metabolic rate and the calories consumed in the motion.  These types of activities open up a whole range of explorations of real-world motion in which participants can make their own discoveries, and in turn help their students 'learn mechanics by discovery' as well. The trajectory of the motion incurred can then be visualized on Google Earth. Case studies of other possible projects will also be presented.

The workshop leaders have many years of experience in developing and refining curriculum for introductory physics students. In addition, and more importantly, the workshop leaders have had extensive experience with the implementation and adaptation of curriculum in a variety of institutions and for many types of introductory physics students along with the training of faculty in using and developing their own curricula for their technology-oriented students. This workshop is designed for TYC and HS teachers who are interested in using technology in lab and their courses to improve teaching and learning in introductory physics courses. 

There will also be an opportunity to share and discuss issues relating to teaching physics more effectively (particularly for students enrolled in technician/technology education programs), and how to use various strategies, tools, and tactics to overcome problems and barriers to learning at TYCs and HSs. Important issues such as standards, assessment, diversity, and technology utilization will be addressed at various points during the workshop. Discussion and information on the needs of the technological workforce and its connection with the activities of this workshop will also be presented.

The local host will be Martin Mason who has provided strong leadership for an outstanding physics program in a suburban campus in a major city.  Recently, the physics program at Mt. San Antonio College was selected as one of the ten outstanding TYC physics programs visited during the SPIN-UP/TYC project.

