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Abstract

This article describes a design-based research of a learning environment for
teaching decimal numbers to low achieving students. The purpose is to
enhance learning processes and to promote meaningful knowledge building.
Accordingly, the design is based on three theoretical frameworks: learning in
context, game-based learning — scaffolded by additional learning units, and
teacher mediation. Two groups, comprising all together 23 students,
participated in extracurricular activities, a year apart, each for 8 weeks. Data
were obtained from 34 videotapes and 20 recorded computer sessions.
Analysis of the first session indicates that learning was impeded by the time
limit imposed by the game, the teacher’s attempts to divert the students’
attention, and lack of uniformity in the mathematical representations.
Changes were therefore introduced in the second session, including cutting
computer time, smoothing the transition from the realistic to formal context,
standardizing social and sociomathematical norms, and synergizing
scaffoldings. Significant behavioral and cognitive changes were observed in
84% of the students, suggesting, inter alia, that low achieving students are
able to participate in meaningful mathematical discussions. The game and the
additional learning units proved an effective teaching tool, but had to be
supplemented by an explicitly stated requirement to abide by acceptable
social norms.

Keywords: Game based learning, sociomathematical norms, scaffoldings,
mediation.
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