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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.  
C. 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.   
A.
The purpose of this ALG grant was to explore low-cost homework systems and provide faculty and students ancillary materials for our MATH 2200 course (Calculus I), which serves approximately 1000 students per year. As a group, we were consciously aware of students’ concerns about cost of materials as well as faculty’s concerns about resources to supplement their classrooms. Currently, mathematics faculty use MyLab Math (MML) as the chief homework system, which does provide students with several tools (including Help Me Solve This, View an Example, etc.) but at a large cost to the student (approximately $135). Faculty have, in the past, favored this homework system since it also provides a robust bank of problems to choose from as well as additional resources (online textbook, learning catalytics, etc.). 
Understanding the concerns of both students and faculty, our ALG team began in Fall 2020 by finding and investigating multiple homework systems and online textbooks that aligned to our course objectives. We wanted to find a book that is similar in presentation as our current book as well as an easy to use online homework system for student and instructor experience. Through our search, we found 3-4 different low-cost homework systems that had the potential to have what we needed. After previewing each system, we decided to test and implement Edfinity into our classrooms. Edfinity, a low-cost homework system which costs the students approximately $40 (depending on where they purchase the code), provides more than 250,000 problems (including 50,000 WeBWork problems) that can be edited and modified to suit our needs. Edfinity provides course templates that can also be modified and are linked to the OpenStax Calculus Volume 1 textbook. 
Once we chose the homework system to work with, our team then created a template for our Calculus course. This involved searching for specific problems in the database Edfinity provides as well as constructing some of our own problems. In this process, we realized that not all concepts we wanted to have in our homework sets were available in the database. Thus, our team created specific problems to fill those gaps. We also aimed to standardize the directions and wording of questions to match those of the OpenStax textbook.  Problems were organized by week based on the timeline we created to go with the template. Once weekly homework assignments were created, one team member worked through all the homework problems and reported any mistakes/edits that needed to be addressed before testing with students. As we worked through the problems, we noticed, for instance, that some of the iterations of the problems (i.e. answers) were incorrect or some of the images were difficult to see. In addition to fixing any major issues with the problems in the template, we also incorporated links to every chapter of the OpenStax Calculus Volume 1 book as well as inputted Desmos (a free online graphing calculator) into each week’s homework. These were to provide students with additional resources to try and parallel many of the tools in the MyLab Math series.
As the homework template was being created, the team was creating ancillary materials for students and faculty. During Fall 2020 and Spring 2021, the team created guided notes for each section. Each set of guided notes include curated video sets that align with problems and concepts from each section of the textbook as well as the homework sets on Edfinity. In addition, every set of guided notes comes with an answer key with work shown. To ensure that the notes, textbook, and homework system was aligned, we, as a team, tried to ensure that the language used across all platforms were similar and that the directions were consistent. This involved watching/creating every video, working through every problem given in the text and homework system, and then editing all materials so that they align with each other. 
In addition, since these materials will be available publicly (see section C), we made sure all guided notes were accessible. This required us to work closely with Barb Mann (Dean of Library Services) and Chris Robinson (Technical Trainer/Writer) in creating a template that was used in creating all guided notes.  
Once all materials were complete, we then tested them in our own classrooms (Fall 2020 and Spring 2021). Although we attempted to create materials that were ready-to-use in the classroom, we realized there were things we could not foresee. The global pandemic and the modality of classrooms made the process of implementing materials much more difficult. Not only were we trying to test out new material, but we were also relying on students to provide feedback during a time when they had many other concerns. In addition, faculty members were not as eager to implement something new in their classrooms when they were forced to deal with changes brought on by the pandemic. Thus, while we attempted to persuade other faculty to test out our materials with us, we were not as successful in gaining a large group of testers as we initially planned. 
Another difficulty was that Edfinity did not link directly to D2L, which required faculty to manually input grades for each student for every homework set. Knowing this would be a concern for most faculty, we have been working with Edfinity to enable this feature so that grades can be updated into the D2L gradebook more easily. We are hoping to provide that option in Spring 2022.
Yet, despite some of the difficulties we have had in our implementation of a new online textbook and homework system in the classroom, we can say that overall, the impact on instruction has been a positive one. While it did take some time for students to get used to this new way of doing mathematics with limited help aids, many students have commented that they appreciate our attempts in providing alternative materials to help them with cost. In addition, using these materials (and the pandemic) also pushed us to consider other resources more, such as Desmos, google slides, jamboard, etc. Desmos, specifically, is a resource we intend to continue to implement in the classroom since we can include it into Edfinity and is a free and robust tool that is just as good as the expensive TI calculator (which is also a required purchase for most mathematics courses). 
The overall impact on student performance was positive. The DFW rate of the pilot sections was lower than those of the control sections. Students' experience with the materials was positive – this included reading the material, taking notes, and completing assignments on time. Most students reported that using the low-cost materials improved their satisfaction with the learning experience, confidence, and course grade.
B
This experience has made us more aware of how input from students and faculty is necessary in creating change. Although we tried to use our materials as if we were students, it was really the students who gave us the most input about the nuances of the materials we provided. Working with students and answering student questions helped us explore multiple options and forced us to try new things in the classroom. For instance, when students were confused about something written in the notes, we would go back and rewrite, providing more videos that focused on that concept. When students had trouble visualizing what the graph of a function would look like, we were able to include Desmos images and link to that resource. Understanding students’ needs and wants helped us create materials that fit our students.
However, faculty input on our materials was difficult to get. Due to the global pandemic, we were unable to convince faculty to try our materials the first semester we came back in person. This ultimately forced two members of our team to test materials within our own classrooms. Rather than focus on the limited data we would get, we decided to take this opportunity to fine tune the materials we had and make improvements based on our needs in the classroom. Although we were not able to get faculty input during the Fall 2021 semester, we do have some faculty volunteers who will be using our materials in Spring 2022.
Lastly, we were pleasantly surprised to learn more about Edfinity and their exceptional customer support. Throughout the semester, students would send e-mails with questions about problems provided in the homework sets. If we, the instructors, could not figure out how to fix the problem, we would send Edfinity an email asking for assistance. Although this was not a feature we were deeply considering when choosing this platform, Edfinity was able to provide fast and helpful responses (normally within 24 hours). Their timely response and their willingness to aid us in creating our template for our school is one the many reasons (in addition to being low cost and providing a large data base of problems) why we would like to convince faculty in our discipline to adopt their homework system for all our Calculus courses.
C 
All materials we have created for our course are available on the ALG Manifold website. https://alg.manifoldapp.org/projects/openstax-calculus-i-ancillary-materials  These materials include accessible guided notes, library of videos embedded in each set of notes, and online homework sets for each section of textbook using the Edfinity platform. The guided notes carry the CC BY 4.0 license.
2. Quotes
Provide three quotes from students evaluating their experience with the no-cost learning materials.
“Working through practice problems on the D2L and Edfinity, helps us understand the chapters better.”
“The textbook and practice pages are amazing because it helps with breaking down content into easy to digest pieces.” 

“The textbook, homework, and guided notes provided on D2L were all very useful for completing practice work and helped me prepare for quizzes.” 

“I enjoyed the Edfinity program, however, often times, the examples for problems were not always provided, which would have helped me.”

“Course material (notes, homework, textbook) was easy to follow and understand.” 
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: ____140______
· Positive:	__55.56_____ % of ____63____ number of respondents
· Neutral:	__36.51_____ % of ___63_____ number of respondents
· Negative:	__7.94_____ % of ____63____ number of respondents
These responses are based on a survey distributed to all students in the pilot sections. The percentages used are the results of the question “How would you rate the overall quality of the materials in this course compared to your other courses?”
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:  
· ___ Positive: Higher performance outcomes measured over previous semester(s)
· _X_ 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?
Depending on what you and your institution can measure, this may also be known as a drop/failure rate or a withdraw/failure rate.
__15.2_____% of students, out of a total ___46____ 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) (25.81% for all sections)
· ___ 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)
B. 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.  
As an open-access institution, implementing cost-saving measures for students whenever possible is necessary. According to self-reported survey results, 55% of the students identified as first-generation students and 60% are considered lower socio-economic status (reporting that they receive Pell grants). We compared the pilot sections’ DFW rates with the rates for all sections of the course in the same semester. Students in the pilot sections had a 15.2% DFW rate, which was lower than the 25.81% in all sections of the course during the same semester.
Students in the pilot sections were asked to complete a survey on their experiences on the course. We have compiled the results and will discuss responses to a few questions below. The entire survey report has been included as an attachment.
How would you rate the overall quality of the material in this course compared to your other courses?
	Answer
	%
	Count

	Much worse
	0.00%
	0

	Somewhat worse
	7.94%
	5

	About the same
	36.51%
	23

	Somewhat better
	25.40%
	16

	Much better
	30.16%
	19

	Total
	100%
	63




When comparing the material in the ALG pilot classes to their other classes, in an overall manner, student opinions were positive toward the ALG pilot material. 55.56% said the material was somewhat or much better than other classes, and only 7.94% said it was worse.
Compared to traditional textbooks used in your other classes, did this course’s digital material make it easier or harder to do the following activities?
	Question
	Much harder
	Harder
	No difference
	Easier
	Much easier
	Total

	Access course materials whenever I needed them
	0.00%
	0
	6.35%
	4
	15.87%
	10
	34.92%
	22
	42.86%
	27
	63

	Read and understand the material
	0.00%
	0
	11.11%
	7
	26.98%
	17
	33.33%
	21
	28.57%
	18
	63

	Take useful notes on the material
	0.00%
	0
	8.06%
	5
	30.65%
	19
	30.65%
	19
	30.65%
	19
	62

	Complete assignments on time
	0.00%
	0
	6.35%
	4
	31.75%
	20
	30.16%
	19
	31.75%
	20
	63




When thinking about specific materials in the ALG pilot sections, student opinions were very positive. When asked about the ease of access course materials, 77.78% said it was easier or much easier while 6.35% said it was harder. 61.9% of students found it easier or much easier to read and understand the material in the pilot sections with 11.11% saying it was harder. Asked about taking notes on the material, 61.3% found it easier or much easier when using the pilot materials and 8.06% found it harder. 61.91% responded that it was easier or much easier to complete assignments on time with the pilot material and only 6.35% said it was harder.
How useful to supporting your learning were these digital study aids?
	Question
	Very Useful
	Moderately Useful
	Slightly Useful
	Not useful at all
	I didn't use this study aid
	Total

	Guided notes
	63.49%
	40
	28.57%
	18
	6.35%
	4
	0.00%
	0
	1.59%
	1
	63

	Solutions to example problems
	61.90%
	39
	26.98%
	17
	9.52%
	6
	0.00%
	0
	1.59%
	1
	63

	Videos linked in guided notes
	52.38%
	33
	28.57%
	18
	11.11%
	7
	0.00%
	0
	7.94%
	5
	63

	Edfinity homework system
	46.03%
	29
	25.40%
	16
	19.05%
	12
	9.52%
	6
	0.00%
	0
	63

	Online Textbook
	20.63%
	13
	17.46%
	11
	30.16%
	19
	6.35%
	4
	25.40%
	16
	63





Student opinion about the usefulness of the pilot material was very positive. Majorities of students found the guided notes, solutions to example problems, and videos linked in guided notes “Very Useful” (63.49%, 61.9%, and 52.38% respectively). While few students found these materials “Not useful at all,” small percentages did not use these study aids. 71.43% said that the Edfinity homework system was “very or moderately useful” with 9.52% finding it “not useful at all.” The students had the least favorable views about the textbook; only 38.09% found it very or moderately useful. While only 6.35% said the textbook was not useful at all, a quarter of the students (25.4%) did not use the textbook at all.
Using the materials in this course ...
	Question
	Strongly agree
	Somewhat agree
	Neither agree nor disagree
	Somewhat disagree
	Strongly disagree
	Total

	Increased my satisfaction with the learning experience
	22.58%
	14
	51.61%
	32
	22.58%
	14
	3.23%
	2
	0.00%
	0
	62

	Improved my grade
	41.94%
	26
	29.03%
	18
	22.58%
	14
	4.84%
	3
	1.61%
	1
	62

	Improved my confidence
	31.75%
	20
	38.10%
	24
	20.63%
	13
	7.94%
	5
	1.59%
	1
	63





Student satisfaction was overwhelmingly positive with the learning experience in the pilot sections; 74.19% agreed that their satisfaction increased by using the materials with only 3.23% disagreeing. Similarly, 70.97% said that using the materials increased their grade and 6.45% disagreeing. When asked about how the materials affected their confidence in class 69.85% responded that using the materials improved their confidence with 9.53% feeling the opposite.
Using Edfinity helped improve my understanding of the topics in your course.
	Answer
	%
	Count

	Strongly agree
	29.03%
	18

	Somewhat agree
	41.94%
	26

	Neither agree nor disagree
	9.68%
	6

	Somewhat disagree
	14.52%
	9

	Strongly disagree
	4.84%
	3

	Total
	100%
	62




The primary cost-reduction in the pilot sections was achieved by using Edfinity.com for the homework system in lieu of Pearson MyLab Math. When asked if Edfinity helped improve student understanding of course material, a majority agreed (70.97%). While a significant portion disagreed (19.36%), 9.68% of students were ambivalent about the homework system.
We feel as if the data presented shows promise in the three main goals of our project discussed in the grant application.
1. Increase student satisfaction and engagement by adapting a no-cost textbook and low-cost online homework system and curating and developing materials such as audio-visual ancillaries, guided notes, PowerPoint presentations, and instructor resources; 
 
2. Improve student success outcomes by continuing to integrate OER materials across mathematics courses required in our degree program, including aligning the materials with the prerequisite sequence, MATH 1111 and MATH 1113, and ensuring adequate coverage of the course outcome goals; and 
 
3. Improve student retention and progression by lowering the economic barriers associated with higher education and narrowing the student achievement gap.

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. 
When we began this project, we created and saved all materials (guided notes with embedded videos, sample schedule, and backup links to videos) in our shared OneDrive folder. Since two members of our ALG team taught one semester using these materials, we uploaded our resources into our D2L course pages. Faculty who has shown interest in using our materials have had access to our course pages and are able to browse through our course. Faculty who will be using our materials in Spring 2022 will be able to copy our materials into their course pages. This has been a temporary solution in being able to provide any faculty who is interested in our work the access to our materials before choosing to use them in their own classrooms.
Our goal is to present our work to our discipline to not only get feedback on course materials, but also to have them consider adopting these materials for all Calculus courses at GGC. With input from members of the ALG team as well as faculty volunteers who have used our materials, we hope the discipline will consider switching to this low-cost option.
The homework template in Edfinity can easily be copied and modified to adjust to faculty’s needs. Although we have created a template for faculty to use with their students, we plan to continue updating and improving problem sets as we continue to use this resource.
Additionally, all materials will be linked to the ALG Manifold website so that others in the field can also access these resources. 
5. Future Affordable Materials 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.
This ALG grant was initially intended for only Calculus I, but we would like to extend this work to Calculus 2 and Calculus 3. Given that some students will continue their coursework to Calculus 2 and Calculus 3, we think it would help students transition between courses. Since many of the concepts in Calculus I are also seen in Calculus 2, it could help students make stronger connections to previously taught concepts as they move on to more complex concepts. In addition, linking concepts across courses (through guided notes and problem sets) will help students make mathematical connections that are necessary to be successful. This also gives the discipline the opportunity to streamline our materials and resources so that students will see similar content and tools across all sections. 
We hope to take our work and present it to the discipline for possible large-scale adoption. Like this grant, we would like to create materials for Calculus 2 and Calculus 3 and test them in pilot sections (possibly convincing faculty to test materials before presenting it to the entire discipline).
6. Future Scholarship Plans
Describe any planned or actual papers, presentations, publications, or other professional activities that you expect to produce that reflect your work on this project.
We hope to analyze and present data from our student surveys at conferences, including the Open Ed conference. In addition, we plan to write up the results and student impact and publish this in a peer-reviewed journal.
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. 
%	Much worse	Somewhat worse	About the same	Somewhat better	Much better	0	7.9399999999999998E-2	0.36509999999999998	0.254	0.30159999999999998	


Access course materials whenever I needed them	Much harder	Harder	No difference	Easier	Much easier	0	6.3500000000000001E-2	0.15870000000000001	0.34920000000000001	0.42859999999999998	Read and understand the material	Much harder	Harder	No difference	Easier	Much easier	0	0.1111	0.26979999999999998	0.33329999999999999	0.28570000000000001	Take useful notes on the material	Much harder	Harder	No difference	Easier	Much easier	0	8.0600000000000005E-2	0.30649999999999999	0.30649999999999999	0.30649999999999999	Complete assignments on time	Much harder	Harder	No difference	Easier	Much easier	0	6.3500000000000001E-2	0.3175	0.30159999999999998	0.3175	



Guided notes	Very useful	Moderately Useful	Slightly useful	Not useful at all	I didn't use this study aid	0.63490000000000002	0.28570000000000001	6.3500000000000001E-2	0	1.5900000000000001E-2	Solutions to example problems	Very useful	Moderately Useful	Slightly useful	Not useful at all	I didn't use this study aid	0.61899999999999999	0.26979999999999998	9.5200000000000007E-2	0	1.5900000000000001E-2	Videos linked in guided notes	Very useful	Moderately Useful	Slightly useful	Not useful at all	I didn't use this study aid	0.52380000000000004	0.28570000000000001	0.1111	0	7.9399999999999998E-2	Edfinity homework system	Very useful	Moderately Useful	Slightly useful	Not useful at all	I didn't use this study aid	0.46029999999999999	0.254	0.1905	9.5200000000000007E-2	0	Online Textbook	Very useful	Moderately Useful	Slightly useful	Not useful at all	I didn't use this study aid	0.20630000000000001	0.17460000000000001	0.30159999999999998	6.3500000000000001E-2	0.254	



Increased my satisfaction with the learning experience	Strongly agree	Somewhat agree	Neither agree nor disagree	Somewhat disagree	Strongly disagree	0.2258	0.5161	0.2258	3.2300000000000002E-2	0	Improved my grade	Strongly agree	Somewhat agree	Neither agree nor disagree	Somewhat disagree	Strongly disagree	0.4194	0.2903	0.2258	4.8399999999999999E-2	1.61E-2	Improved my confidence	Strongly agree	Somewhat agree	Neither agree nor disagree	Somewhat disagree	Strongly disagree	0.3175	0.38100000000000001	0.20630000000000001	7.9399999999999998E-2	1.5900000000000001E-2	



%	Strongly agree	Somewhat agree	Neither agree nor disagree	Somewhat disagree	Strongly disagree	0.2903	0.4194	9.6799999999999997E-2	0.1452	4.8399999999999999E-2	


