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Towards a Stronger Conceptualization of Scientific Explanation for Science Education

Scientific explanation plays a central role in science education reform documents, including the Benchmarks for Science Literacy (AAAS, 1993), the National Science Education Standards (NRC, 1996), and the recent research report, Taking Science to School (NRC, 2007). While scientific explanation receives significant emphases in these documents, there is little discussion or consensus in the field of science education about the nature of scientific explanation itself. However, debates about scientific explanation have been a mainstay for philosophers of science for decades, including the work of Hempel & Oppenhiem (1948), Friedman (1974), Salmon (1978, 1989), Kitcher (1989, 1997), and vanFraassen (1980). A stronger conceptualization of scientific explanation for the field of science education is necessary in order to make the vision of educational reform a reality.  In this paper, we use the major theories of scientific explanation from philosophy of science as a lens to examine how the field of science education has conceptualized scientific explanations. With this same lens, we also examine classroom practice in middle and high school science classrooms, including one of our own, where teachers and students are working to explain natural phenomena. Through empirical analyses of teachers’ and students’ attempts at understanding and constructing scientific explanations, we offer a glimpse into the practical reality of explaining natural phenomena with teachers and children. Science education has much to learn from philosophy of science, but the complex practices of teachers and the rich ideas of young students may provide new puzzles for philosophy of science as well.
