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1. Narrative
The textbook that has been used for the introductory astronomical course at the University of Georgia, Astronomy of the Solar System (ASTR 1010), cost about $210 per student. On average, the number of enrolled students is 200 per semester. Because this course has been on high demand in every semester for non-science major students who need to fulfill the requirement of science courses, the expected students saving by adopting a cheaper or free textbook could have been huge. 
Four astronomers frequently taught this course at the Department of Physics and Astronomy at UGA proposed to adopt a free textbook to ease the financial burden of students through the round 14 of Affordable Learning Georgia grants. 
We adopted a textbook from OpenStax (“Astronomy” ISBN-10: 1-947172-24-7) which cost nothing to students. Adopting a new textbook requires restructuring many aspects of course materials including lecture notes, test banks, and homework. Started in 2019 Summer, over the AY2020, we created online lecture notes for 15 chapters, 15 online quizzes, and two exams (mid-term and final). By the end of the 2019 summer semester, we finished the first versions of lecture notes, quizzes, and exams. The PI then offered the course to 189 students with the newly adopted OpenStax textbook during the 2019 Fall semester. A survey was performed to collect feedback from students to evaluate the impact of the no-cost textbook to student learning. 69 students participated in the survey and the details of the survey results are summarized below. 
The quality of the adopted OpenStax astronomy textbook can be improved more and the lacking or poor quality multimedia materials (especially pictures and animations) has been the major huddle for the continued adaptation of the textbook. Overall, a majority of students perceived this project as a very positive effort, and the continued adaptation of the no-cost textbook could improve student learnings in terms of course retention. 
2. Quotes
“I didn't have to worry about any extra costs to my attendance. Not having to worry about textbook cost lowers my stress about my financial situation.”
“The first beneift is that it reduces the cost and time of buying a textbook which is very expensive and the convenience of having the textbook online at no charge is a very good benefit. Another is that it is very easy to move around sections and locate topics in the textbook.”
“I personally find the textbook to be more entertaining than other textbooks I have had in the past. I am also incredibly grateful that the textbook was free so that I can put my money towards other supplies and classes.”
“The fact that this no-cost textbook was formatted online made in far easier to use, as I could pull it up anywhere and didn't have to worry about not having it on me (such as when studying or at home). Also, the fact that it was no-cost made taking this class more possible, as several of my other classes also had expensive requirements.”
“The textbook was just as well written, and even more organized than many of the textbooks I have in my other classes (all of which I had to pay for). The accessibility of the no-cost textbook is beneficial for everyone because it gives everyone an equal chance at success, whereas some classes have such expensive textbooks that students have the added stress of finding the cheapest option. Having a free and accessible textbook definitely minimized my financial stress and allowed me to focus purely on the content of this course, which made me more engaged and caused me to enjoy this course more. There are so many benefits to having a no-cost textbook, especially since many students at UGA do not have unlimited funds to spend on overpriced books in addition to paying tuition. I surely benefitted from it, and enjoyed it a lot.”
3. Quantitative and Qualitative Measures
A. Uniform Measurements Questions
Student Opinion of Materials 
Was the overall student opinion about the materials used in the course positive, neutral, or negative?   Overwhelming student opinion was positive (88%). 
Total number of students affected in this project: __189_____
· Positive:	__88___ % of __69____ number of respondents
· Neutral:	__12___ % of __69____ number of respondents
· Negative:	___0___ % of __69____ 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?
· It was difficult to evaluate the student learning outcomes based on the grades because of the different grading philosophy among different instructors. The instructor of 2019 Fall (Dr. Song) did not teach this course before, therefore, it was not straightforward to evaluate the outcomes. Despite this difficulty, the fraction of passing grades was 94% and it is above the average for the course.
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?
· The withdrawal rate was 55% during the 2019 Fall semester, and the rate was similar to previous semesters. The overall impact on the DFW rate was estimated to be neutral. 
B. Measures Narrative
ASTR 1010 was offered with the adopted OpenStax textbook only once during the 2019 Fall semester (instructor: Prof. Song). After the initial adaptation, all four investigators involved in this project shared a common opinion about the textbook: “It is a good concept and effort, but the quality of the textbook needs some improvements before a formal adaptation in subsequent semesters”. 
At the end of the 2019 Fall semester, a survey was carried out to evaluate the impact of a no-cost textbook to students. The survey result was summarized below.
 “Do you more likely choose a course with a no-cost textbook over a similar science course with a traditional textbook?”  
· 64%: “Yes, I will more likely choose a no-cost textbook course.”
· 8%: “I do not care much about the cost of textbooks.”
· 28%: “Textbook cost is one of many factors considered but it will not be the main factor on my decision.”
“What is your overall opinion about the quality of the textbook adopted in the course?”
· 88%: Positive
· 12%: Neutral
·   0%: Negative
After the 2019 Fall semester, the old commercial textbook was readopted. The team did it because we believe that the textbook quality needs to be improved more before formally adopted as a textbook. 
The department hired a new tenure-track assistant professor (Dr. Cassandra Hall) and she will teach ASTR 1010 during the 2020 Fall semester. She plans to retry the OpenStax Astronomy textbook. Based on students' opinion and some other measures such as DFW rate from 2020 Fall compared to those of 2019 Fall, we will retry the OpenStax textbook in the future semesters. All lecture notes and quizzes were already developed (two zip files are submitted with this final report), therefore, our retrial in the future semesters will be more straightforward.
4. Sustainability Plan
We plan to continuously improve multimedia materials (especially high-quality illustrations) associated with the adopted textbook. In 2020 Fall, a new hire at the tenure-track assistant professor at the department will start teaching ASTR 1010 for the next several consecutive semesters. All developed course materials were provided to the new instructor. With the continued refinement of course materials and the overwhelming positive opinion by students, future course offering of ASTR 1010 is expected to use the no-cost textbook that was tried in this project.
5. Future Affordable Materials Plans
Providing affordable, easy-to-use course materials seems to affect students more than initially estimated. We expect that the adopted OpenStax astronomy textbook will be updated continuously over the next few years. Some investigators (PI and Dr. Cotten) of the team even plan to get more engaged in the development of course materials especially multimedia illustrations aligned with the OpenStax textbook. We may join the effort in the editorial board of the OpenStax Astronomy textbook. Within the next couple of semesters, the team plans to try the no-cost textbook for other similar introductory astronomy courses such as (ASTR 1020: Stellar and Galactic Astronomy).
6. Future Scholarship Plans
We do not have a plan currently to make a presentation on the result of this project in any professional setting (papers, publications, etc.).
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