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learning; problem-solving; human experimentation variance added(109) = 5.95p < .01)
) In Experiment 2, improved equals sign knowledge
Introduction correlated  with  improvement in  problem-solving

Errors are inevitable when individuals are firsarling  (controlling for the amount of procedural improveme
any skill; solving algebraic equations is no eximpt possible), (partiaR(97) = .23,p < .05). In addition, two
Students often use incorrect procedures when Iegrni marginally significant trends were found suggestihat
Algebra (e.g., Lerch, 2004), and use of incorreocpdures pretest knowledge of negatives and of like termedjoted
has been hypothesized to be attributable tostudents’ learning on transfer problems (paR&(97) = .17,
misunderstandings or gaps in students’ conceptugis <.10).
knowledge of Algebra (Anderson, 1989; Van Lehn &ég Results from this study indicate that a lack of wtexlige
1993). Experiment 1 in the current study tests thisibout certain conceptual features is associatell wgie of
hypothesis; Experiment 2 examines whether thestegire related incorrect procedures when solving equatidhsse
misconceptions also affect learning of algebraicbfgm-  misconceptions lead students to solve less problems
solving correctly and, in some cases, to learn less frastrintion

unless they are corrected. This suggests that wmmo
Methods students’ knowledge of the conceptual featuresthderlie

In Experiment 1, 112 middle and high school stuglentA/9ePra may be necessary for robust leartengecur.
using the Algebra | Cognitive Tutor, a self-pacetklligent
tutor system (Koedinger, Anderson, Hadley, & Mdr@97), Acknowledgments
completed a test assessing their conceptual anzkguocal Funding for this research is provided by the Natlon
knowledge of algebra before beginning the unit olvisg  Science Foundation, Grant Number SBE-0354420 to the
two-step linear equations; there were two formsheftest  Pittsburgh  Science of Learning Center (PSLC,
and half of the students were randomly assigneed¢eive  http://www.learnlab.org).
each.

In Experiment 2, the 97 students who completedutar References
unit took the opposite form of the test.
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