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Errors are inevitable when individuals are first learning any skill; solving algebraic equations is no exception.  Students often use incorrect procedures when learning Algebra (e.g., Lerch, 2004), and use of incorrect procedures has been hypothesized to be attributable to misunderstandings or gaps in students’ conceptual knowledge of Algebra (Van Lehn & Jones, 1993). In this study, we tested this hypothesis and examined whether pretest misconceptions also affect learning of algebraic problem-solving. Middle and high school students using the Algebra I Cognitive Tutor (N = 118), a self-paced intelligent tutor system (Koedinger, Anderson, Hadley, & Mark, 1997), completed a pretest and posttest assessing their conceptual and procedural knowledge of algebra before and after the unit on solving two-step linear equations; there were two forms of the test and half of the students were randomly assigned to receive each.  

Results from this study indicate that a lack of knowledge about certain features in the problems is associated with use of related incorrect procedures when solving equations (see Figure 1). These misconceptions lead students to solve less problems correctly and, in some cases, to learn less from instruction. Improving students’ knowledge of the equals sign leads to improvement in problem solving.  This suggests that improving students’ knowledge of the conceptual features that underlie Algebra may be necessary for robust learning to occur.   
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Figure 1: Figure title.
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