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Investigating the Effects of Personal Response Systems on Student Success: Can “Clickers” Enhance Student Performance in Introductory Biochemistry Classes?
Personal response systems, or “clickers,” are a relatively new instructional technology that is being adopted in large classrooms around the world. Many who have embraced this technology believe that it positively transforms the large-classroom lecture experience for both students and instructors. Various benefits of using personal response systems in large-classroom environments have been proposed, including increased student engagement, success, and retention. They also assist instructors by facilitating timely and meaningful student feedback, which is hard to obtain in large classroom situations. 
Currently, at the University of Alberta, the departments of Chemistry, Biology and Physics, in the Faculty of Science, have begun a pilot project to test clickers in classrooms of various sizes. They plan on presenting some of their experiences as instructors, and some student feedback, at a UTS Teaching and Learning Effectiveness session in March. I would like to contribute to the evaluation of this technology at the Univeristy of Alberta by investigating its effectiveness in a large-classroom, multi-section, introductory biochemistry course currently offered by the Department of Biochemistry, BIOCH 200. I believe that BIOCH 200 provides an excellent model system in which to evaluate the academic benefits of clickers, for a variety of reasons. 
BIOCH 200 was first offered in the 2005-2006 academic year, and was implemented as part of a significant restructuring of the entire biochemistry teaching program. It is taken by approximately 1,400 students annually, divided into 6 or more distinct sections. One of our major goals in implementing BIOCHEM 200 was to ensure consistency among sections: to obtain this we developed a variety of materials, including highly detailed learning objectives, instructors’ materials (notes and PowerPoint files), shared practice question files, and an extensive database of tested multiple choice questions. These materials are used by all BIOCH 200 instructors and student learning is evaluated in a consolidated examination. Following the implementation of this course, we have observed a remarkably consistent academic performance among students in different sections, in different terms, and in different academic years. This consistency occurs regardless of instructor identity or experience: in the last two years, eleven different instructors have taught parts of this course and their prior teaching experience has ranged from novice to significant. Also, during the implementation of our new teaching program we have collected data regarding the students’ experience with, and success in, BIOCH 200. Given these factors, the students in BIOCH 200 provide us with a large, well-documented, and consistent test population in which to evaluate the effects of personal response systems on learning. 
I propose to use personal response systems in one section of BIOCH 200 in the Fall term of 2007 and to compare students in this section with those in the other two sections, which will be taught “as usual.” No other feature of the course or its delivery will be altered for the experimental group. I intend to look at the effect of the personal response systems on class performance in examinations, to see if we can measure improved understanding or retention of the material compared with the control sections. We will also use our examination data to determine whether “clickers” assist in retention of particular parts of the course material over others. This is possible because we routinely perform a detailed item analysis of student responses to each question in the examinations, and so we can compare performance of students in the experimental and control sections on a question-by-question basis. As part of the proposed study, I would also use carefully constructed questionnaires to solicit feedback regarding both the students’ and instructors’ experience with this technology. In particular, I would like to evaluate the benefits of this technology for instructors, in assisting their connection and communication with the students; and for students, in encouraging them to participate and engage with the material. 
Overall, I am confident that the proposed study will contribute significantly to evaluation of personal response systems at the University of Alberta. As discussed above, our BIOCH 200 classes provide an excellent test group for identifying specific effects of the technology. Further, incorporation of this technology into our existing lectures should be relatively simple because of the structure of our course materials, which includes a large database of “ready-to-go” multiple choice questions that have been tested and evaluated by item analysis. Lastly, as coordinator of the undergraduate teaching program in the Department of Biochemistry, I will ensure that the instructor(s) involved in this study are given full support in implementating the technology. I have already attended several presentations on the use of this technology, most recently at the 28th National McGraw-Hill Ryerson Teaching, Learning & Technology Conference at the University of Saskatchewan, Saskatoon, November 2006, and I plan to continue extending my understanding of the capabilities and current best practices for this exciting technology. 
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