Appendix E (Designing Experiments to Aid Materials Development)
Fall 2007: In Allan Rossman’s class, we randomly assigned students to computers and partners and had them complete a version of Module 2.  The treatment condition was whether the first example was a statistically significant result (Dolphin study, small p-value) or a statistically insignificant result (Yawning study).  At the end of the first day, we collected the students’ worksheets and also asked them some of the “assessment of activity” questions. The next day, Dr. Rossman delivered a mini-lecture to summarize the concepts and then students completed a quiz (“interpret p-value in new setting”).  Later in the term, students were again randomly assigned to two conditions.  In the first condition, students completed a Reeses’ Pieces activity (Workshop Statistics Activities 13-1, 13-2) using a tactile simulation (counting their own candies, every student putting a dot on a dotplot at the front of the room) before proceeding to an applet simulation. The other group proceeded to the computer simulation without the tactile simulation.  In both of these mini-experiments, outside observers (other statistics faculty) recorded their impressions of students’ time on task and where they struggled.

Winter 2008: In Beth Chance’s class, all students computed variations of modules 1 and 2 in a computer setting, completing a written lab report as well as follow-up assessment questions.  Exam questions focusing on understanding of p-value were photocopied.

Spring 2008: This quarter, four other faculty members agreed to allow us to have one class period to introduce their students to the idea of p-value.  

Class 1: Students were again randomly assigned to either statistically significant or insignificant data but for the one proportion scenario (rather than comparing two groups as in the fall). Students were randomly assigned to computers and partners. Everyone was given the same introduction to the helper vs. hinderer study and then proceeded with minimal instructor support through the handout, including pooling coin tossing data and then using a java applet.  We also gathered initial data from the students on their impressions of what types of study results would need to occur for them to be convinced of a “treatment effect.”  Some questions were answered with help from a partner and a follow-up survey was given.  Questions dealing with their understanding of p-value and significance were largely open ended.

Class 2: Two sections were given the same treatments as Class 1 but the end of activity assessments were more multiple choice than open ended.  (The questions appear in Appendix A as Multiple Choice Questions for Binomial Setting and Multiple Choice Questions used after 2x2 table experiment.)  Students were also told they would be given credit for completing the activity.

Class 3: Students were randomly split into 2 groups in a lecture classroom (no computers). Introduction of the activity and the tactile simulation were similar (though students were not randomly assigned partners) and then the applet simulation was generated for them.  Students then made judgments about the p-value based on the common simulated distribution (again half the students were evaluating a significant result for the study and the other half an insignificant outcome).  Similar assessments were given as in Class 2.

Class 4: Students were given a version of the compare two proportions module, starting with a statistically significant result.  The goal was to compare their reactions and progress through the activity with the one proportion case to see if one scenario was enough easier to understand and/or relate to. Students worked in a computer lab, with self-selected partners, with a tactile simulation (playing cards) before a java applet.  Follow-up assessments were similar but due to implementation issues most did not complete them.  We did ask them to skip to the follow-up survey questions when class ended.

