Concepts of Statistical Inference: Evaluation/Research Activities

Regarding evaluation/research, we have two main areas for which we would appreciate your feedback: (1) development of assessment items and methods that will allow us to assess student understanding of statistical significance as they use the materials; and (2) design of small-scale classroom experiments to help answer questions pertinent to the development of the materials. 

Assessment Items in Development

1. Conceptual Understanding of Statistical Significance  (Appendix A)
One of our primary goals is to use assessment instruments that will help us assess students’ understanding of statistical significance and how it develops as they move through such a sequence of modules. We have investigated existing assessment instruments and have borrowed some items from the CAOS test developed as part of the NSF-funded ARTIST (Assessment Resource Tools for Improving Statistical Thinking) project. But only a few of these CAOS items focus on the concept of statistical significance, and we have found few other resources with the desired focus, so we have developed a set of multiple choice items that assess student understanding of this concept. We have made an effort to keep these questions as jargon free as possible.  Appendix A gives the main instrument followed by two variations based on one vs. two-sample scenarios. 

2.  Understanding Components of Activities (Appendix B)

After students have worked through a simulation activity, we want to assess whether they understand what they have done and what the components of the activity represented.  For example, we ask students what the cards represented, and what was the implicit assumption behind shuffling the cards.  The example in Appendix B is from Stat 217 students in fall 2007.

3.  Components of P-Value Interpretation (Appendix C)

We want students to be able to produce and/or read a summary of a statistical study and give a thorough (and correct) interpretation of what a reported p-value means.  We have identified four components that we think are important, and we have developed a rubric to evaluate whether students have included the component in a complete, partial, or incorrect/missing manner.  The rubric is explained in more detail in Appendix C.  We are revising the rubric and have gathered baseline data by applying the rubric to student responses on exams.  
4. Applying Concepts to Other Studies/Examples (Appendix D) 

We ask students to apply what they have learned in an activity to a different statistical study. We ask questions such as what the null model is for that study, what the approximate p-value is based on a simulation analysis, and what conclusion they would draw.  The example in Appendix D was given to Stat 217 students after module 1 and a follow-up lecture on the activity.
Classroom Experiments

5. Designing Experiments to Aid in the Materials Development (Appendix E)
In an effort to gain better understanding of students’ prior conceptions and the impact of the activities, as well as to help us modify the activities, this past year we have conducted a series of classroom randomized experiments. These experiments have focused on comparing a hands-on simulation activity that begins with an example that turns out to e statistically significant vs. one that turns out not to be statistically significant.  We have conducted this experiment in the context of analyzing a 2×2 table and in the context of analyzing binomial trials.  Details of how we have carried out these experiments are in Appendix E.

