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Our research reveals that introductory collegeastied students experience considerable
difficulty applying their classroom knowledge whassessing empirical sampling distributions.
In a task-based survey, students were asked te jtidglikelihood of four empirical sampling
distributions (presented to them in graphical forinpm a known skewed population. Two
graphs were obtained through simulation and twaeweeated to be unreasonable representations
of the sampling situation. Students struggled @iy the reasonable graphs in this sampling
situation, and seventy-five percent made two orefeworrect identifications, performing no
better than one would by guessing. Student respareedescribed with reference to a five-tiered
framework for statistical reasoninigtiosyncratic(0), additive (1), transitional (2), proportional
(3), anddistributional (4). This model, which describes types of studeasoning, emerged from
the work of Shaughnessy, Ciancetta, and Canadal)280d Shaughnessy, Ciancetta, Best, and
Noll (2005). Briefly, additive responses rely on frequencies and individual dadants,
transitional responses tend to focus on one particular asgetteodistribution such as shape,
proportional responses are primarily focused on the populgtia@portion, anddistributional
responses use multiple aspects of the distribusioah as center and spread. Students were able
to use statistical language; for example, mostesitgl discussed the shape, variability and/or
center point of a particular graph in their attesnpgo justify a graph as reasonable or
unreasonable. Unfortunately, students’ ability $& the language of statistics did not necessarily
indicate a deeper understanding ofreasonable center, shape and spread in sampling
distributions. In particular, students do not apgehave any intuition for the messiness of data
collection, nor were they successful at integrathconcept of variability to empirical sampling
situations. These results suggest that studentsablp need to spend time performing sampling
activities and explicitly connecting statisticahtpiage and ideas to empirical situations.
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