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Abstract

This study examines developments in articulations of uncertainty amongst two pairs of sixth
graders (ages 11-12), as they engaged in informal statistical modeling and inference activities
in a technology-enhanced environment (TinkerPlots™ software). The purpose of the study
is to examine how creating, evaluating and continuously improving statistical models that
simulate a hypothetical population can promote or hinder: (1) the development of reasoning
with uncertainty; and (2) quantifying the level of uncertainty in making a statistical inference.
The technology-enhanced learning trajectory included three iterations, each with a different
thematic focus. In each iteration the students conducted full data inquiries. Using the
TinkerPlots Sampler, they created a hypothetical model, generated multiple random samples
and created a sampling distribution. They examined the sampling distribution to learn about
sample representativeness and applied their insights in the real-world investigation (e.g.,
collected more data). Preliminary data analysis reveals a distinction between students’ sense
of uncertainty and uncertainty stemming from the statistical tools themselves. A tentative
theoretical framework was developed to characterize and classify expressions of uncertainty
into three levels according to criteria such as: use of expressions that indicate confidence
versus doubt. In addition, it appears that students’ articulations of uncertainty relate to a
variety of subjects, such as, whether the chosen form of representation supports the
examination of the investigated behavior, sample representativeness and its relation to
sample size. Finally, aspects of the designed setting (the interviewer's questions, the
technological tool) likewise have an effect on the level of uncertainty.

Keywords: Uncertainty, probabilistic and statistical models and modeling, informal
statistical inference, statistics education, technology-enhanced learning environment.
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