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Methods 
The Plan 
 

The flipped calculus study is an RCT across first semester calculus classes at the three large 
state universities in the project. When funded, the original design of the study was vetted and 
approved by the U. S. Department of Education's First in the World evaluation staff, who relied 
on standards asserted by the then-current version of the What Works Clearinghouse handbook 
(WWC, 2014). Guided by initial power analyses, the design called for 20 instructors to 
participate for two semesters, each teaching two sections of calculus each semester, with about 
25 students per section (i.e., a total of about 2,000 students across the two semesters). Each 
semester, instructors would be their own comparisons (i.e., teach one section flipped and one as 
usual). Each faculty member would have pre- and in-semester professional support for flipping 
one class section. The project would collect data both semesters, though it was acknowledged 
that the project-designed professional supports for instructors to learn to "Do the Flip!" were 
being (re)designed throughout the first semester of the study.  
 
The Reality 

In any given semester, a total of 20 to 25 sections of Calculus I exist across the three 
universities. So, virtually all calculus instructors would have to participate. At the same time, 
math department chairs are constrained by many conditions, including the realities of academic 
freedom and faculty union rules about making assignments to teach calculus. Thus, we could 
not ensure that participating instructors would be assigned two sections for two semesters in a 
row. Involving one or more additional universities was beyond the funding available. As a 
result, prior to recruiting, the design was revised to have a "Plan B" for those cases where 
instructors were interested in participating but were assigned just one section of calculus. The 
revised plan, also vetted and approved based on WWC (2014) standards, led to the design 
shown in Figure 1. Group 1 includes those eligible in the original design and Group 2 
represents Plan B, for those teaching just one section of calculus in a semester.  

Figure 1. Original (Group 1) and additional option (Group 2) for participation. 
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Compounding the challenges of recruitment was the fact that one of the three colleges was 
delayed in a planned move to the semester system. Hence, their faculty could not participate at 
the same time as faculty at the other two colleges. Most calculus courses at the three sites are 
taught by conditional faculty (e.g., non-tenure track or adjunct instructors). As of this writing, 
the calculus study is in its first semester at the two colleges ready for it. Of the 10 instructors 
originally recruited, 2 were reassigned before randomization of sections, 1 dropped before 
randomization of sections, and 7 are active participants. Reporting on communication with the 
local leaders of the professional development for faculty and on retention of instructors in the 
study are the topics of a planned, future, report. 

Data Sources and Data Collection 
Data sources include a calculus readiness pre-test and a calculus concepts post-test to be 
completed by students in all class sections, regular teaching logs by instructors, surveys 
completed by instructors about their mathematics instructional experiences before and during 
each semester of the study, an end-of-term survey by students about their experiences in their 
calculus course, and anonymized transcript data from each college's Institutional Research 
office about student preparation, course grades, subsequent course-taking and course success, 
and demographics.   
 

Results (to date) 

Administrators 
We found that more often than not, STEM leaders in the universities had limited familiarity 
with the institutional review board (IRB) role in conducting such a study and the protections 
offered to participating faculty as human subjects in research. To avoid having faculty being 
"voluntold" to participate in it - a violation of IRB and union rules – we engaged in some 
teachable moments with administrators. We have needed active and regular consulting with 
department chair and a local leader (e.g., a dean) at each site to negotiate teaching assignments 
and processes for recruitment of faculty as well as implementation of classroom data collection. 
Communication has included in-person meetings, short presentations by project research staff 
at faculty meetings to give information and answer questions about the study, and the creation 
of a 4-page "Administrator's Guide" to the study. The guide became a written document for 
several reasons. One reason was the turnover in administrators over the course of the first year 
in the project, so a written Administrator's Guide was a handy reference for the next new 
person in the job. The guide was also created to address the strong negative reactions to the 
study design by some administrators (chairs and deans), who were sure no instructor would 
agree to be in Group 1. The guide, as revised in response to feedback from project leaders and 
local administrators, has been a worthwhile investment in time as a reference document for 
talking with local administrators.  
 
Instructors 
One unanticipated challenge of data collection was that the vendor of the online calculus 
readiness pre-test changed their policies and required that researchers obtain anonymized 
student data from instructors (the vendor would not provide it to researchers directly). Thus, 
supports for instructors in order to supply score data were needed. In addition to creating an 
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Instructor Guide with timeline of study activities and answers to frequently asked questions, we 
created a three-page illustrated step by step guide for download, anonymizing, and uploading 
score data. These guides, along with links to surveys and logs are organized in a personalized 
Instructor Participant Dashboard (see Figure 2). We asked each instructor for a preferred 
mechanism for communication (email, phone/voice mail, text message). Since the study started 
(January 2018), instructors have received regular reminders to visit their participant dashboard 
to complete study tasks.  

 
 

Institutional Research Offices 
Another challenge is acquiring, cleaning, and matching of anonymized data for hundreds of 
students across three colleges. From lessons learned on other projects, we met early with staff 
at each of the three Institutional Research offices to plan a test of the data sharing process. As 
of this writing we await test spreadsheets from partner colleges.  
 

Significance 
In the poster we will share results to date in recruiting of instructor participants, data gathering, 
and testing for data exchange. Tools and tips for establishing clear communication (e.g., the 
Administrator and Instructor Guides, FAQs, and format for meeting with local college leaders) 
can provide foundation for others attempting to work in the public university educational 
research space. 
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Figure 2. Screenshot of personalized dashboard for instructors 
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