Learning from mistakes
 

Research demonstrates that focusing on students’ errors is a powerful way to know what they have learned, what they have mislearned, and what they have not yet learned. Much of the research on misconceptions has been in science and math.

 

In science, the focus is on the naïve conceptions students bring to learning science. Such things as taller people are older, rocks grow, stepping on the brakes makes a car go. In mathematics, the focus is often on the over-generalization of something already learned, such as multiplication always makes bigger and division always makes smaller, applying the commutative property to division (that is, a/b is the same as b/a), or assuming the phrase ‘how many more’ means addition.

 

Research on human learning suggests that misconceptions are not just wrong answers, but reflect developmental thinking. In other words, moving from a ‘novice’ to an ‘expert’ necessarily involves working through misconceptions. Additionally, classroom research shows that meaningful human learning takes place in a context, what is called situated cognition, and that decontextualized learning (for example, memorizing the meaning of words from a dictionary rather than learning the meaning through reading or discussion) may contribute to misconceptions. Misconceptions then are signals that a child is at a particular developmental point and/or that they lack a meaningful context to develop conceptions.

 

Studies illustrate that even when the material is first rate and well presented, students still may have misconceptions. There is no foolproof way to guard against misconceptions. When teachers understand children’s conceptions and misconceptions of the subject matter, and can analyze the reasoning behind students’ responses, the next step in teaching can occur. Two widely used and successful strategies are advance organizers (previews that link what students already know to what they will learn) and scaffolding (supports that facilitate the child doing the work on their own).
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