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Introduction

In order to meet the primary goal of science literacy many research studies purport the use of ‘conceptual change’ pedagogy as an efficacious means in an era of standards and benchmark deadlines (Bransford & Donovan  1999, How students learn. Science in the classroom.). Dr Ian Mitchell of Project for Enhancing Effective Learning (PEEL) explains powerful learning in science occurs when students are given opportunities to be co-constructors of knowledge, promoting intellectual development (meta-cognition) of conceptual change rather than just passive recipients of information (Mitchell, 1986). Engaging prior knowledge of students is crucial in overcoming  any erroneous student understandings or expanding on their mental models for their personal experience with those that are more rigorously scientific in nature There is always some foundation or preconceived notions or insights that students arrive with prior to instruction.  As a species learning begins as soon as we experience external reality though those vary individually in accuracy and depth  Bransford and Donovan offers that effective teaching makes ample opportunities for students to confront and reckon their ‘every day’ knowledge with scientific conceptual knowledge (Bransford & Donovan, 1999, How People Learn, pages 4-5, & 31).
Learning is an active endeavor and requires an active teaching strategy.  Students must be given “the opportunity to discuss, explore, and actually think about concepts, students are more capable of discovering the inconsistencies in their knowledge. Accurate concepts are much more easily transferable and applicable to other processes than are inaccurate concepts” (Jackson et al., 2004).  The constructivist learning theory of science education with its ‘Learning Cycle’ is the best approach to many others (Kang, 2007). It utilizes prior knowledge of students entering study of the subject matter: at first identifying it (engaging and eliciting responses) and then by its application in inquiry tasks, questioning, discourse opportunities, reciprocal teaching,  case studies, problem-based 
Science Students’ Preconceptions 2

learning,  discrepant events, etc.,  potentially conflict and then expose these student misconceptions  and explores more scientific understanding (Yip, 2001; Tsai, 2001). Their preconceptions often are barriers to further learning since they are already rooted in their minds (schema) and most likely not wholly accurate or complete. .  Knowledge  a social cognitive construct  and thus learning a  dynamic social endeavor (Vygotsky, 1997) where “by sharing information with each other and with their teachers, they can restructure or replace their misconceptions with accurate knowledge as they begin to realize the lack of usefulness or logic in their reasoning” (Jackson et al., 2004).  Learning as conceptual change four conditions must be fulfilled for science concept learning or acquisition: The learner must be dissatisfied with existing ideas and then the new ideas must be seen as:  intelligible: …I understand that…it makes sense;  plausible: …seems reasonable…; fruitful: …these ideas are potentially useful or relevant..(Posner, et al.,1982).
Kinchin (2000) described three distinctive positions that teachers can adopt in perceiving students’ preconceptions on science topics: a) a positivist view in which teachers believe that students know little and that presenting the correct ideas would help students gain scientific ideas; b) a misconceptions view in which teachers recognize that students hold stable and widespread misconceptions that interfere with learning scientific concepts and believe that confronting misconceptions will help students abandon their misconceptions; c) a systems view in which teachers believe that students are novice thinkers, their prior ideas result from a productive thinking process, and teaching should help the students develop scientific conceptions based on their prior knowledge and thinking skills. Regardless what perspective a teacher takes on in regard to students preconceptions it is clear that students prior knowledge is important factor is planning effective instruction. The "Science PALs" program (Science, Parents, Activities and Literature) is a good 
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example of constructivist Learning Cycle approach. This successful program builds substantially o

the teacher enhancement work of Shymansky, Woodworth, Norman, Dunkhase, Matthews, & Liu 
 (1993) in which the idea of using students' ideas to focus teacher enhancement activities at the middle school level was developed and researched. 
For students they need instructional strategies that allow them to be active learners and debate their conceptions and explore news ones constructing their own foundation of scientific literacy.  The learning cycle with its constructivist base induces conceptual change as the result of a conflict between what is known and what is experienced.  Knowledge gained by self efforts is knowledge owned.
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