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1. Narrative

The goal of this project was to transform out traditional lecture based precalculus course into an active learning course. The purpose of this transformation was not only to provide a low-cost option to our students, but to create course materials that would promote student engagement and develop a positive attitude towards mathematics. We faced many challenges in this process but also had many successes. The main challenge was to create the instructional materials from scratch. We underestimated the amount of time that this project will take during summer. We continued to create instructional materials as we piloted them in fall 2022. We used students’ feedback to modify and improve our videos and activities in spring 2023. We still feel the need to work on some of our materials to further improve them and make them more accessible. We created lecture videos and guided notes to go along with these videos. We also created activities for in class practice. We used a blended instruction model in which students were assigned our lecture videos before coming to class and the class time was dedicates to some lecture and then hands-on activities. We created group work activities such as scavenger hunt, matching, odd one out etc. 
We used Edpuzzle to assign out videos which allowed us to integrate questions into our videos. The purpose of using this feature was to make sure that students watch these videos for understanding and complete the guided notes along with it. Edpuzzle also allowed us to grade students’ attempts as they answered the questions. There were some challenges associated with using Edpuzzle. The first one was getting the contract with Edpuzzle. USG required certain verbiage in the contract which took a long time as there were delays from both Edpuzzle and our contract office at GGC. It somehow worked out as Edpuzzle graciously gave us a complementary access in August. Some of our students were not happy with these Edpuzzle videos as they found it as an additional work on top of their homework. Many of our students have full time jobs and family commitments and they don’t want to spend much time outside the classroom in learning and mastering the material. Many of our students lack the foundational algebra skills which is one of the main causes of their failure in precalculus. With these videos, we did not only provide them an access to our lectures throughout the semester but also gave them more time in class to do hands-on practice and get help from their peers as well as instructors. Edpuzzle had one attempt for video questions and students were graded on the accuracy of their answers. This problem got resolved in spring semester as they added more attempts option. We also used students’ feedback about the length of videos and recorded some of our videos for the spring semester.
We used MyOpenMath (MOM) in fall 2022, which is an open educational resource. Some students had complaints about MOM because they felt the available help resources were not sufficient. In our post survey in fall 2022, we asked if they preferred a free platform with less resources over a paid platform we had about half of the students who chose a free platform. In spring 2023, some of us opted for a limited version of ALEKS platform with $40 subscription fee. This limited version had no textbook linked with it. It also had very limited help features which did not work for many of our students. Choosing the right platform that makes all students happy is still a challenge. We are trying to keep our course either cost free or keep it at ALG recommended limit of $40 per student.
In this project we hired three students to help with the evaluation of our work. We started the hiring process before the start of fall 2022. Once students were selected they had to go through the HR clearance which took a very long time and students were not cleared to work until the end of October which us very little time to have them participate in our activities and provide their feedback. In spring semesters, there were scheduling conflicts between student evaluators’ schedule and ours. We ended up assigning them our materials online so they can review them at their own time. Student evaluators completed their feedback at the end of spring semester and we still have to review them and make changes based on their suggestions. We will have to continue this work in summer even though our grant has ended.

A. Describe lessons learned, including any things you would do differently next time.  
One of the lessons we learned though this project was that it takes a long time to completely transform a course. We started from scratch and made guided notes, videos, activities and assessments. We divided the work and at times students felt a little inconsistency in our videos. Our goal is that each of us make our own set of videos. Uploading videos on YouTube then importing them in edpuzzle and inserting questions was a learning curve for us. Many of our students complained about the amount of work outside the classroom and we are trying to strike a balance between in-class and out of class work. 


B. Describe any materials you created or revised/remixed that will be shared with the public. Include the open license your materials will be shared under—for most materials, this will be an Attribution 4.0 License (CC BY) as required in the Grants Request for Proposals.   

We will share all our guided notes, lecture videos and in class activities. We have created a YouTube channel for our videos and the links will be included on the guided notes. W 
2. Quotes
The learning experience was fine. I am glad that the course materials were free and that there were videos to teach us about what we were learning before going to class because that allowed for better use of class time.

It helped having time in class to go over stuff then having our own time to do the material with a group or ourselves and getting help right away.
  
The learning experience was fine. I am glad that the course materials were free and that there were videos to teach us about what we were learning before going to class because that allowed for better use of class time.

3. Quantitative and Qualitative Measures
A. 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: __________
· Positive:	_87_____ % of ___92____ number of respondents
· Neutral:	_4______ % of ___92____ number of respondents
· Negative:	__9_____ % of ___92_____ 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) 
The impact on student learning outcomes was positive in comparison to the same semester last year. In terms of common assessment items, the overall student performance for all Precalculus sections in Spring of 2022 was 54%, while, the student performance on similar assessment items in our pilot sections was 60%.  

The student outcomes that are measured by these assessment items are as follows: 
Goal 1:  Express and analyze relationships using functions in multiple ways (graphically, numerically, symbolically, and verbally)
Goal 2:  Model situations using appropriate functions (linear, quadratic, higher-degree polynomial, exponential, logarithmic, rational and trigonometric)
Goal 3:  Demonstrate mathematical creativity and critical thinking in applying appropriate functions to solve a variety of mathematical problems.
Goal 4:  Manipulate mathematical information and concepts to solve problems using multiple representations of polynomial, exponential, logarithmic, rational and trigonometric functions. 
Goal 5:  Demonstrate advanced algebraic manipulation skills.
Goal 6:  Interpret and use precise mathematical language appropriately.
Goal 7:  Use appropriate technology in  the evaluation, analysis, and synthesis of information in problem-solving situations. 

While most of these goals showed at least a marginal increase, there were three in particular that showed a significant increase:  Goal #1 increased from 31% to 65%, Goal #5 increased from 35% to 53%, and Goal #6 increased from 54% to 64%.  





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?
Depending on what you and your institution can measure, this may also be known as a drop/failure rate or a withdraw/failure rate.
___34____% of students, out of a total __655_____ students affected, dropped/failed/withdrew from the course in the final semester of implementation. 
Choose One:  
· ___ Positive: This is a lower percentage of students with D/F/W than previous semester(s)
· _x__ 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)
We did not see a significant improvement in our DFW rates from the previous semesters but we had a 5% improvement from fall 2022 to spring 2023. There are many factors that impact the DFW rate at our college and the main factor is low attendance rate. Many of our students stop coming to class for various reasons but avoid withdrawing just to stay in good standing for their financial aid. Students who regularly attended classes and availed all the resources that we made available for them did well and overall our As and Bs percentages were higher the before.

B. Measures Narrative

Our team collected both qualitative and quantitative data in our pre and post surveys in fall 2022 and spring 2023. We also conducted midsemester surveys to get feedback from students on our instructional materials. Students grades were also pulled at the end of the semester for comparison. We also analyzed students’ performance on the course outcome goals and compared them with the data from previous semesters. 
We used thematic analysis for our qualitative data and the most apparent themes were students felt that the blended instruction allowed them more time in class to practice the materials as well as ask questions. Many students developed a positive relationship with their instructors as they found them more accessible in class to help them individually. The flip side of this instructional time was that students had to spend more time outside the classroom to watch our lecture videos which did not work for some of our students. Another theme was that students indicated that they gained better understanding of the concepts. The hands-on activities allowed them to collaborate their peers in class. The other theme that was prominent was the Edpuzzle videos. Many students found these videos helpful and stated they allowed them to be more prepared in class to dig deeper into the concepts. Many students indicated that the videos gave them a double dose of the concepts and they were able to go back to them anytime and use them as a review before exams. 
[bookmark: _GoBack]Enclosed with this report are the pre and post surveys, DFW rates comparison and student data on the course outcomes.
 
4. Sustainability Plan

We will keep our Desire to Learn Page active in our learning management system. Any revisions we  make in our instructional materials will be updated in the D2L page. We also make sure that our new and part-time faculty has access to this page. These materials will also be uploaded in the creative commons repository and our team is committed to improve and maintain these resources in an ongoing basis.
5. Future Affordable Materials Plans

This project has allowed us to create our own instructional materials which was focused on developing a positive attitude towards mathematics and a better understanding of concepts. We want to continue to offer free or low-cost educational resources to our students and make them more accessible. We also will continue to share our materials with not only our mathematics faculty but also to anyone who is looking for quality educational resources.
Since our college is offering more online classes we want to apply for a continuous grant in the future to modify activities for the online modality. We want to expand this active learning approach and transform other mathematics courses such as college algebra and calculus sequence.
6. Future Scholarship Plans

We presented our project in the 35th International Conference on Technology in Collegiate Mathematics in March 2023. We are planning to write a paper and publish it in the next year’s Journal of Open Educational Resources in Higher Education. We have submitted our proposal for the 2023 Scholarship of Teaching and Learning Summit, which will be held on September 21-22. We are also planning to present our project at the upcoming Joint Mathematics Meeting 2024. 
7. Description of Photograph (optional) 
This is where a team can list the names of the people shown in this separately uploaded photograph, along with their roles, if applicable. 
