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General Information
Date: 05-17-2021
Grant Round: R17
Grant Number: 537
Institution Name(s): University of West Georgia
Project Lead: Megumi Fujita
Team Members (Name, Title, Department, Institutions if different, and email address for each): 
· Victoria Geisler, Associate Professor, Chemistry Program, Department of Mathematics, Sciences, and Technology, vgeisler@westga.edu
· Partha Ray, Professor, Chemistry Program, Department of Mathematics, Sciences, and Technology, psray@westga.edu
Course Name(s) and Course Numbers: 
· Organic Chemistry I, CHEM2411
· Organic Chemistry II, CHEM3422

Semester Project Began: Fall 2020
Final Semester of Implementation: Spring 2021
Total Number of Students Affected During Project: 223
1. Narrative
A. Describe the key outcomes, whether positive, negative, or interesting, of your project.  

The biggest positive outcome is the creation of our own no-cost online homework quiz problems, more than the no-cost textbook itself. We have developed multiple choice question pools for each chapter of the newly adopted no-cost textbook. We have first identified the end-of-chapter problems from the textbook, and then created multiple choice problems for the ease of grading. We have assigned them as weekly review quizzes (minimum 10 questions per week). As the student survey also revealed, students use the class materials (lecture, powerpoint, handouts) and practice problems, and use a textbook relatively supplemental (e.g. look up for clarification). The online homework quizzes helped students review the coursework weekly, realize what they need to work more on, and chance to retry the questions that they have missed (we have given two chances for each quiz). Due to the pandemic, we had a mix of course delivery modes (in-person, dual modality, and fully online sections), but we were able to administer the quizzes for all sections. 

We plan to continue building the question pools, so the quiz questions can vary among students (to discourage cheating), and add more feedback for wrong answers. Students indicated they would like more practice questions that they can try without time constraints or worry about grades. When we have enough question pools, we will be able to offer such practice quizzes (get a small credit just by trying) and “real” quizzes for grades. We hope to build more drawing-the-mechanism type problems (which may be done on paper rather than online).

The no-cost textbook came with a certain price. It turned out that the no-cost textbook contained a lot of errors. They were not just simple misspellings, but also incorrect molecular structures, misleading wordings, and sometimes incorrect statements. We had to read each chapter very closely, and for some chapters we have created documents listing corrections needed for the chapter. Students complained about errors and not confusing wordings. This will remain a challenge in future. There were also contents that were not in the new textbook but we wanted to cover. We have created supplemental materials (e.g. video instructions or handouts) to cover missing topics. However, despite the flaws, we believe the switch to this no-cost textbook was overall beneficial, especially with the way many students use a textbook as a supplementary study aid. 

This project was part of Round 17, and in this round, the participation of UWG has increased dramatically. I was one of the participants in the information session held by the Office of the Research and Sponsored Projects, with a librarian and a faculty who had served as a reviewer of ALG grants. UWG as an institution has been trying to promote no-cost/low-cost courses, and the increase of the ALG grant participation is going to boost more adoption of affordable materials in the courses. In this way our project is part of the transformative impacts on our institution. 
  
2. Quotes
Provide three quotes from students evaluating their experience with the no-cost learning materials.
“(The textbook) was helpful with learning necessary vocabulary and the images were helpful but it was difficult to read and understand how each reaction worked and how they came up with the product.”
“I'm not a fan of online textbooks, while It was nice to not have to pay for one I would almost rather buy the physical book so it's not so hard on the eyes to read and I can highlight and write in It. For this course I started out printing out the chapters and then eventually stopped because It was using up a lot of paper and ink which is expensive.”
“I think the homework quizzes are very useful and help you retain the info that you learned in lecture. I really like these quizzes, and I like that they are short and not overly time consuming.”
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? (For the adopted textbook only) 
Total number of students affected in this project: 257
· Positive:	32 % of 37 number of respondents
· Neutral:	62 % of 37 number of respondents
· Negative:	  5 % of 37 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:  
· ___ 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) 
[bookmark: _Hlk72173419]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.
40 % of students, out of a total 119 students affected, dropped/failed/withdrew from the course in the final semester (Spring 21) of implementation. 
Choose One:  
· ___ 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)
· _x_ 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.  
· DFW Rates and Average GPA, 3-year comparison
The average DFW rate in AY20-21 for all three CHEM2411 sections and one CHEM3422 is 37%, substantially higher than that of AY19-20 (28%) and AY18-19 (31%). However, the average GPA is slightly higher in AY20-21 than the previous two years. This is due to the significantly higher W rate: 3% in AY20-21, compared 7% in AY19-20, and 9% in AY18-19. Because UWG set the last day to withdraw with a grade of W much later than the usual mid-semester (to accommodate pandemic-affected students), students who were likely getting D or F chose to withdraw rather than staying in the course. 

· Pandemic influence
Due to so many different changes that we had to make due to pandemic, it is very difficult to assess the effectiveness of the adoption of the new no-cost textbook and materials developed along with the adoption. In Fall 2020, Ray’s class was fully online, and Geisler’s class had to take the dual modality, in which a class was split, and they rotated the in-person attendance and at-home learning. Geisler stopped using her usual in-class clicker questions since she could not mandate the in-person attendance. The attendance rate has dropped as well. Ray had a different challenge of engaging students in the fully online format. While some preferred online, students who came to in-person laboratory classes often told the instructors how difficult it is to learn organic chemistry online. 
Spring 2021, Geisler taught CHEM 3422 fully in-person in a large classroom with social distancing. She observed many students did not retain learnings from CHEM2411. This may be partly because many assessments had to be done online, therefore students thought they did not have to memorize anything. Also, the online assessments made it difficult to test students’ ability to draw molecular structures and reaction mechanisms. Ray taught CHEM2411 for the second time, and he created more videos for sample homework problem-solving. Unfortunately he did not observe any noticeable changes in student performances.   

· Surveys
Surveys specific to the new no-cost textbook and the online homework quizzes have been administered. 
Fall 2020, CHEM2411 (Ray online section). The response rate for the online survey was low (8 out of 63, 13%), since students did not have any incentives for filling the survey. For the helpfulness of the textbook (Q5), no one answered very helpful, but 50% answered helpful/somewhat helpful, and 50% answered So-so. As reasons (free response, Q6), students wrote that figures and some explanations were helpful, wand some commented it was difficult to understand by solely reading the textbook.  They ranked the textbook second from the bottom in the “rank the most used to least used order (Q3). However, students appreciated the no-cost aspect: To Q6 “Did the price of the e-textbook help you read the textbook more than a paper textbook at $100 or more?” 75% answered “Yes, very much.” 
Online homework quizzes were found most helpful as review tool (Q13, Q14). The textbook chapter and section were given for each question, and this feature made 100% students looked up the textbook either frequently or occasionally.  
SI sessions and instructor office hours were found useful by those who attended, but many said they could not attend. 
Spring 2021, CHEM3422 (Geisler in-person section). The survey was given on paper and for an extra credit, so the response rate was higher (29 out of 43,  67%). Majority of students (72%) indicated that if the textbook cost >$200, it would have prevented them from buying it. Students agreed that the course content and the textbook content matched or so-so matched (Q3), but the usefulness of the textbook was not great (65% answered “So-so” and only 8% answered it was “Helpful”). The reasons give in the free responses are similar to those in CHEM2411: many errors and difficult wordings. They also ranked Textbook low in the usefulness ranking (Q10). 
Students in this class found the following study aids the most useful: Lecture powerpoints, problem sets (paper homework), Chem activities (in-class problem solving) and online homework quizzes (Q10). 
For the online homework quizzes, when feedback on their usefulness was sought (Q9), many positive comments came back. The comments include: “they helped identify what I needed to study,” “the homework quizzes forced me to really DO the HW problems,” “the quizzes … made me think a little more and think more in depth,” “they helped me review contents (several similar comments),” “they insured I knew the material that was covered in class that week,” ”provide extra practice,” “if you don’t fully understand the first time, you can take it again and fix what you missed,” “great for practicing lecture material,” “the immediate grading of the quizzes helped me learn he material. Also I copied down the questions and used them as study sources,”  
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. 

Despite the many errors found in it, we plan to keep using the same no-cost textbooks. It will adequately serve as a source of additional exercises and supplementary source of information for clarification, as-needed basis. After all, having a ready access to the free e-textbook with flaws is still overall better than >$200 textbook which many students do not access at all. However, since there was a fair amount of student concerns about the errors and wording issues, it seems important to provide other supplementary sources for study as well. Since some students have found Khan Academy useful, we may locate useful videos and provide links along with the textbook reading and study instruction. 
Knowing the free e-textbook will be a secondary material, the instructors will keep developing class instruction materials as students’ primary learning materials. These include lecture powerpoints, clicker questions, in-class problem sets, and videos developed in this past pandemic year as well as new ones. The stocked videos will enable us to take a flipped classroom approach, working more on problem-solving practices in class. 
Instructors will keep adding more online homework problems and adding feedback comments to wrong answers. This will allow us to create practice quizzes where students can try many times and get feedback, along with homework quizzes for grades for which students have two chances.  Instructors share the developed questions in the common question pool. These will serve as weekly structured study nudges for students so students keep up with studies. 
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 led the PI to speak to the General Chemistry instructors to consider adopting no- or low-cost textbook and earn the “low-cost” designation for the course listing. However, the publisher of the current textbook offered <$80 option for two semesters, practically lowering the student expense to the range of low-cost designation. 
To this PI, looking for ways to use low-cost or no-cost textbooks has become natural part in developing a new course. I first look into the library e-books for potential resources. I have made my Green Chemistry course (CHEM4685) with only library e-books as textbooks. 
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.
Since there are not many no-cost textbook adoption for Organic Chemistry, we can share our experience at the next USG Teaching and Learning Conference in Spring 2022. 
7. Description of Photograph (optional) 
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