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1. Narrative

A.  Describe the key outcomes, whether positive, negative, or interesting, of your project.  Include:
· Summary of your transformation experience, including challenges and accomplishments
· Transformative impacts on your instruction
· Transformative impacts on your students and their performance
B. Describe lessons learned, including any things you would do differently next time.  
A. 
We began the work described in the grant proposal in the summer of 2019, but the work to transform Precalculus had begun a year earlier, through the Gateways to Completion (G2C) initiative of which we were the Precalculus Course Committee Co-chairs.  Our grant implementation coincided with Phase 2 of G2C, the “Act and Monitor” phase.  We point out that while the grant transformation encompassed both Fall 2019 and Spring 2020 semester, we are omitting all data collected from Spring 2020 as the course was moved online and the semester was shortened by one week due to COVID-19.  All of our data is from our first semester of implementation.
One of the first things we did was to try to determine the most essential topics in the course because previous semesters had taught us that there was not enough time to cover everything we might want to cover.  To do this, we sent surveys to all the department members as well as the faculty in other departments who teach courses that might use Precalculus topics.  We then compiled the results of the survey and used them to make a list of the topics deemed most essential.  Unfortunately, this list was still longer than we could usually teach in one semester, so we also discussed which topics we would omit if needed.
We had previously chosen OpenStax Precalculus as our main textbook because Chiorescu had prior experience with it and Epstein also liked the text.  In addition, Chiorescu had previously used some activities from Active Prelude to Calculus by Matthew Boelkins (previously titled Active Preparation for Calculus) and we decided to incorporate some of these activities into our course worksheets.  Using both texts, we together made worksheets for each of the topics in the course.  We designed the worksheets to be used by students working in small groups in class.  Parts of the worksheets we would do together as a class, but most of the worksheets were intended for small group work.  This is a form of inquiry-based learning (IBL) because the students are discovering the theorems and facts for themselves with help from the worksheets.  The worksheets were made using Word instead of LaTeX to allow for greater accessibility when accessed online, such as ease of reading with a screen reader.
In Epstein’s sections, she put the students into groups of roughly four.  She assigned team roles, which were rotated daily.  The roles were “Facilitator, Reader, Board Scribe, and Paper Scribe.”  Each team was given a small white board for scratch work and also a group worksheet, which was turned in at the end of class to be checked by the professor.  The students also had their own individual copies of the worksheets.  In class, they primarily worked in their groups on the worksheets as the professor and Supplemental Instructor (SI) walked around and helped.  The use of team roles is a method to promote inclusion, so that no student is left out and no student dominates the discussion, as they all have their roll.
In her sections, Chiorescu put the students in groups of 3-4 depending on the size of the class to work on the group activity designed for the day. At the end of the activity, one of the team members (chosen by the team by rotation) shared the team answers with the class.
We also created several written homework assignments, which ask the students to write about math in complete sentences.  We used the Transparency in Learning and Teaching (TILT) method developed by Dr. Mary-Ann Winkelmes to make these assignments more transparent and equitable.  Two of the assignments involved some history of mathematics.
For more standard homework, we researched online homework systems.  Epstein was planning to use Rover by OpenStax in Fall 2019, but their launch was delayed, so she used Edfinity instead.  She ended up liking Edfinity, so decided not to switch to Rover for Spring 2020.  The cost for the students was $12.65.  One of the Edfinity assignments was an optional practice assignment to help students review material necessary for the course. Epstein did not make the assignment worth any credit and consequently found that few students completed it and many did not even start it. Chiorescu made the assignment worth some credit to encourage students to review the basics algebra skills needed for the course.
Another aspect of our transformation was to give low-stakes quizzes to help improve retrieval practice.  A challenge of giving these quizzes was that it takes class time and that some students take longer than others to do the quizzes, so to give all students plenty of time, it can take up a large chunk of very valuable class time.
We also wanted students to develop their metacognitive skills to help them be better learners.  We developed assignments about mindset, metacognition, and study skills, which involved watching videos and reflecting on what they learned.  We used the National Mentoring Resource Center’s “Growth Mindset for Intelligence” scale to assess the growth mindset of the students at the beginning and end of the course.  Unfortunately, we did not find a noticeable change in their growth mindset from taking the course.  We also gave post-exam reflections to help students learn from their exam performance.
We gave a survey at the end of the semester to see how the students perceived the transformed course.  Many students reported that their learning improved over the course of the semester and that they had to think more deeply about concepts than they usually did.
B. 
The main lesson we learned was that it is probably necessary to be more proactive in helping students to be prepared for the course.  For example, many students are lacking in important algebra and arithmetic skills.  We didn’t always recognize that early enough to help the students fill in the gaps in their knowledge.  In the future, we are likely give the students some mandatory review problems and help them to get help with topics they struggle with.  One tool that we can use is Supplemental Instructor sessions.
We have both also noticed that sometimes students pass the course by getting a lot of partial credit on exams, but never fully grasping some very important concepts, such as what a function really is.  Recently we have been learning about Mastery Grading and plan to utilize it in future courses.
2.  Quotes
· Provide three quotes from students evaluating their experience with the no-cost learning materials.
“The notes that Dr. C provided for each class period and filling them out as we went along helps me learn tremendously and provides a great deal of organization that some of my other courses did not offer. This along with the written assignments and edfinity helped me a great deal because I could go back and easily find what I needed to review. Also, being able to go back over the quizzes and tests on my own helped alot. My other courses do not hand back quizzes so, this was an amazing thing for me to be able to review with.  Yes, I think my study skills did improve greatly. I did not really know how to study in highschool, and did not really have the need to. I am so glad I took this class because it actually improved upon my habits in my other classes as well. The first couple of assignments about the growth mindset really helped me improve in my studying and overall mindset about learning.  Yes, my understanding did improve greatly. I feel better prepared for Calculus 1 and I am so happy that I took this course. If I had not taken this course, I feel like I would be lost in next semester. My overall bredth of knowledge on these concepts feels much stronger.”
“I think I have a better understanding of overall concepts and ideas.  I'm not just plugging equations into a calculator.  I think and work through applications of problems.”
“In high school pre-calc I was always confused but I actually understand what I'm doing now.  I know how to apply each concept to help me figure out a problem.”
3. Quantitative and Qualitative Measures
3a. Uniform Measurements Questions
The following are uniform questions asked to all grant teams. Please answer these to the best of your knowledge. 
Student Opinion of Materials 
Was the overall student opinion about the materials used in the course positive, neutral, or negative?
Total number of students affected in this project: ___89_______
· Positive: __71.4_____ % of ___49_____ number of respondents
· Neutral: _______ % of ________ number of respondents
· Negative: __28.6_____ % of ___49_____ number of respondents

Student Learning Outcomes and Grades
Was the overall comparative impact on student performance in terms of learning outcomes and grades in the semester(s) of implementation over previous semesters positive, neutral, or negative?
          Student outcomes should be described in detail in Section 3b.       

         Choose One:  
· _X__       Positive: Higher performance outcomes measured over previous semester(s)
· ___       Neutral: Same performance outcomes over previous semester(s)
· ___     Negative: Lower performance outcomes over previous semester(s) 
Student Drop/Fail/Withdraw (DFW) Rates
Was the overall comparative impact on Drop/Fail/Withdraw (DFW) rates in the semester(s) of implementation over previous semesters positive, neutral, or negative?
Drop/Fail/Withdraw Rate:
Depending on what you and your institution can measure, this may also be known as a drop/failure rate or a withdraw/failure rate.
___23.6____% of students, out of a total ___89____ students affected, dropped/failed/withdrew from the course in the final semester of implementation. 
Choose One:  
· _X__     Positive: This is a lower percentage of students with D/F/W than previous semester(s)
· ___     Neutral: This is the same percentage of students with D/F/W than previous semester(s)
· ___     Negative: This is a higher percentage of students with D/F/W than previous semester(s)
3b. Measures Narrative
In this section, summarize the supporting impact data that you are submitting, including all quantitative and qualitative measures of impact on student success and experience. Include all measures as described in your proposal, along with any measures developed after the proposal submission.  
[When submitting your final report, as noted above, you will also need to provide the separate file (or .zip with multiple files) of supporting data on the impact of your Textbook Transformation, such as surveys, analyzed data collected, etc.]
· Include measures such as:
· Drop, fail, withdraw (DFW) delta rates
· Course retention and completion rates
· Average GPA
· Pre-and post-transformation DFW comparison
· Student success in learning objectives
· Surveys, interviews, and other qualitative measures 
· Indicate any co-factors that might have influenced the outcomes.  
The quantitative data we collected during the Fall 2019 semester show only modest improvement in student outcomes.  However, qualitative data show more significant benefits.  Since our data was collected in the first semester of our project, the data we collected do not reflect the changes we made between the two semesters of implementation.  However, as mentioned previously, the transition to remote learning due to COVID-19 made it impossible to use the data from the second semester of implementation.
We compared DFW rates from our semester of implementation, Fall 2019, with the rates from Fall 2018.  We only looked at the sections of the course that we taught.  We found that the DFW rate was 26.3% in Fall 2018 and 23.6% in Fall 2019.  The average GPA went up slightly from 2.6 to 2.7, not including students who withdrew.
We also gave the students identical pre- and post-tests with questions that emphasized understanding the fundamental concepts of Precalculus.  The average change in their scores over the course of the semester was 30.6%.  This seems like a modest change and we believe that students may not have taken the post-test as seriously as other exams because it was not a significant portion of their grade.  In fact, Epstein noticed students performed much better on questions on the final exam than they did on the identical questions on the post-test given the previous week.
To measure the effect of the course activities on students’ mindsets, we used the National Mentoring Resource Center’s “Growth Mindset for Intelligence” survey, modified slightly to be a scale of 1-5 instead of 1-6, where 1 is the most growth mindset and 5 is the least.  The average score at the beginning of the course was 1.84 and after the course it was 1.81.  However, reading their responses to the growth mindset assignment, it appeared that many students did change their beliefs to be more growth oriented.  For example, students mentioned how they used to think they were bad at math and couldn’t improve, but now think that everyone can be good at math.  
We reported above that 71.4% of the students had a favorable opinion of the course materials.  However, we neglected to survey them on the overall materials that we used and created for the course, so that figure only refers to the OpenStax Precalculus textbook.  81.6% of the students had a favorable opinion of Edfinity, which was used for online homework.
On the end of semester survey, we asked students whether their learning and studying improved.  Of the students whose responses could be interpreted as yes or no, 70% said yes.   We also asked students if their understanding of basic concepts improved.  Of the students whose responses could be interpreted as yes or no, 77% said yes.   Students had many positive things to say about the course, such as that they understood things more deeply than they had when they took a similar course in high school.  Of course, not all students liked the course.  Some said they were still confused at the end of the semester or that they had already learned everything they needed in high school.  Overall, though, the results were very positive.
Anecdotally, using group work in the class as the primary method of learning seemed very effective.  Both instructors noticed a significant improvement in the level of class participation compared with prior semesters.  Even when students did group work in prior semesters, the students were less involved.  The use of groups every day in combination with team roles was successful in increasing student activity.
[bookmark: _GoBack]
4. Sustainability Plan
· Describe how your project team or department will offer the materials in the course(s) in the future, including the maintenance and updating of course materials. 
Sustainability for Georgia College
We shared our materials with our math faculty through Desire 2 Learn (D2L) in Fall 2019 and after revisions for Spring 2020. Every semester, after our possible revisions and expansions of our materials, we will make necessary updates to these in D2L. We will encourage other faculty who teach the course to make the switch to OER and will offer our materials and guidance to support them. So far, one faculty member teaching Precalculus in Fall 2020 has decided to use OpenStax Precalculus as the course text.  
Sustainability outside GC
Our materials are currently available as a Georgia College Library Libguide: https://libguides.gcsu.edu/Precalculus/.  We plan to also make our materials available through GALILEO Open Learning Materials repository. Every semester, after our possible revisions, will update our materials on these websites as well. Every two years we will check the accessibility of our materials.
5. Future Plans
· Describe any impacts or influences this project has had on your thinking about or selection of learning materials in this and other courses that you will teach in the future.
· Describe any planned or actual papers, presentations, publications, or other professional activities that you expect to produce that reflect your work on this project.

This project has influenced us to continue to use open educational resources in our courses.  In particular, we have been very happy with OpenStax and are likely to use other OpenStax textbooks.  We also liked the activities in Active Prelude to Calculus and so, if teaching Calculus in the future, are likely to use activities from Active Calculus, which is by the same author.  We have also found that Edfinity is easy to use and affordable, so we will consider it when looking into online homework options for other courses.

Pedagogically, the use of small group work in an IBL style has been very effective and we plan to use it more in our courses once the pandemic has eased to the point where it is possible for students to sit near each other.

We plan to disseminate our results locally to our GC faculty and regionally at the USG SoTL conference and at the MAA‐SE math conference. We are also planning on sharing our results, in the context of G2C project, with our G2C team, and possibly presenting them at one of the G2C conferences.  We also hope to publish a paper about our work. The timeline of our dissemination has been pushed back due to issues regarding COVID-19.

6.  Description of Photograph
· On the Final Report Submission page, you will be submitting a photo. In this document, list the names of the people shown in this separately uploaded photograph, along with their roles. 
Dr. Marcela Chiorescu, Associate Professor of Mathematics, Georgia College, Team Member
Dr. Rachel Epstein, Assistant Professor of Mathematics, Georgia College, Project Lead
