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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
We have undergone a positive transformation experience in CHEM 1151, marked by favorable responses in course evaluations across the Dahlonega, UNG Online, and Blue Ridge campuses. Student feedback underscores appreciation for the effectiveness of the textbook and online homework in enhancing their learning experience. The integration of specifications grading has further supported students in their educational journey.
The success of this transformation was made possible through dedicated efforts, including the crafting of new learning objectives, development of slide decks, and creation of assessments. Throughout this transformation process, we collaborated closely, contributing to an enriched teaching, and learning experience. 
Our careful evaluation of available course materials led us to adopt a cost-effective book from Flat World Publishing, as OpenStax did not provide a specific book for this course. Subsequently, we designed new learning objectives, assessments, and lecture materials, implementing specifications grading across all sections of CHEM 1151 on the Dahlonega campus. As part of this transformation, we arranged for the author of "Nursing Made Insanely Easy" to address the CHEM 1151 class, aligning the curriculum with their chosen career path.
This collaborative initiative has evolved into a Scholarship of Teaching and Learning research project, with me serving as the Principal Investigator. After obtaining approval from the Institutional Review Board (IRB) following necessary CITI training modules and document revisions, the study is scheduled to be conducted during the fall 2023 and spring 2024 semesters. We anticipate presenting the results at the Biennial Conference for Chemical Education (BCCE) in Lexington, KY, in July 2024. The journey of transformation has not only enhanced the learning experience for students but also paved the way for valuable contributions to the scholarship of teaching and learning.

· Transformative impacts on your instruction

The impact on our institution has been noteworthy, marked by a discernible enhancement in retention rates with a substantial improvement in the percentage of successful students in CHEM 1151 Survey of Chemistry I, reflecting the positive outcomes of implemented strategies and innovative teaching practices.

In addition to the positive trends in student success, our efforts have introduced a new teaching practice to the Department of Chemistry. This initiative not only broadens the pedagogical landscape but also promotes a culture of continuous improvement and adaptability within the department. The integration of innovative teaching methodologies aligns with our commitment to providing a dynamic and effective learning environment for our students.

Furthermore, a significant accomplishment has been the successful transition of one of our online sections to specifications grading. This transition, spearheaded by the principal investigator, represents a deliberate and impactful shift in assessment methodologies. The adoption of specifications grading reflects our dedication to refining and tailoring our instructional approaches to meet the evolving needs of diverse student populations, particularly in the realm of online education.

Overall, these achievements underscore our commitment to excellence in education, emphasizing student success, innovative teaching practices, and the adaptability necessary to thrive in the ever-evolving landscape of higher education. As we continue to witness positive outcomes, we remain dedicated to the ongoing pursuit of advancements that contribute to the holistic growth and success of our institution.

· Transformative impacts on your students and their performance
Since implementing the changes, student evaluation scores consistently demonstrate positive outcomes, surpassing both departmental and college averages. This indicates a high level of satisfaction among students regarding the course. The implementation of specifications grading, guided by insights from the chemical education research literature, has garnered positive feedback from students. The clear grading criteria, well-defined course objectives, and organized schedule have all received favorable scores, underscoring their effectiveness in facilitating student understanding and success.
The course redesign, as outlined in the Affordable Learning Grant, particularly the integration of a customized textbook authored by David Ball and interactive online homework, has been well-received by students. The overall positive outcome of the course is attributed to diligent efforts in rewriting learning objectives, creating slide decks, and developing multiple versions of assessments.
Throughout this transformation process, we collaborated closely, contributing to an enriched teaching and learning experience. 
B. Describe lessons learned, including any things you would do differently next time. 
The transition to SoftChalk for CHEM 1151L's lab manual brought both benefits and challenges. While SoftChalk offers a user-friendly platform for creating interactive and dynamic content, importing the lab manual from TopHat resulted in some formatting issues. One significant challenge we encountered was the presence of numerically graded questions, which SoftChalk does not support. Consequently, we had to invest considerable effort in converting these numerical questions to multiple-choice format. Despite the extra work involved, we decided to embrace SoftChalk for the lab manual and prelab materials due to its low cost (free), robust features and potential to enhance the overall learning experience for our students. However, to maintain consistency and ease of use, we have chosen to stick with traditional paper-based post-lab assignments (data and results). 
 
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.   
We've ported our materials from Top Hat into SoftChalk to host an electronic laboratory manual for CHEM 1151 Survey of Chemistry I. This comprehensive manual encompasses 11 laboratory exercises that align with crucial course topics such as safety protocols, measurement techniques, density calculations, stoichiometry applications, thermochemistry, exploration of gas laws, and more.
Within each laboratory exercise, strategically embedded questions serve as checkpoints, evaluating students' comprehension and encouraging critical thinking. Through active engagement with these thoughtfully structured labs, students not only deepen their understanding of fundamental chemistry principles but also cultivate hands-on problem-solving skills. These practical skills, honed through experiential learning, are invaluable assets that will benefit students in their future allied health careers.
As an additional resource, we offer 11 distinct Data and Results sheets in MS Word format. This supplementary file, separate from the main manual, serves as a companion piece, providing students with a platform to synthesize their learnings. Post-lab questions included in these sheets further enhance the reflective aspect of the learning process, encouraging students to connect theory with practical application and reinforcing their grasp of key concepts. 
We are providing a link to the laboratory manual (below) and .zip file with the associated date and results sheets that go along with it. 
Link: https://softchalkcloud.com/lesson/serve/d0xMvTaEzyX21b/html
2. Quotes
Provide three quotes from students evaluating their experience with the no-cost learning materials.
· Comment about the textbook: “Gave practice problems with steps to workout.”
· Comment about lab manual: “Very confusing. Hard to follow the paragraphs of information and figure out what was actually needed for the lab. This application made it hard to follow the steps for the lab, find the equations needed, and understand how to actually use the equations.”
· Comment about the laboratory manual: “The software worked great and was very easy to use once we learned how it all worked.”
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: ___153_____
· Positive:	____6/15=40___ % of ___15_____ number of respondents
· Neutral:	____7/15=47___ % of ____15____ number of respondents
· Negative:	___2/15=13____ % of ____15____ 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?
Depending on what you and your institution can measure, this may also be known as a drop/failure rate or a withdraw/failure rate.
____13.2___% of students, out of a total ___53____ 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)
In the fall of 2023, we implemented specifications grading in two sections of CHEM 1151 Survey of Chemistry I, while maintaining traditional grading in another section. Typically, traditional sections featured broad course objectives and exams covering multiple chapters. Sections employing specifications grading, had clear learning objectives guiding the assessment process and a retake opportunity.
In the last semester of our funded project, our Drop/Fail/Withdraw (DFW) rate was 13.2%, representing a significant decline and marking the lowest rate in the past six semesters (as illustrated in Figure 1). Notably, a similar trend was observed in a previous experiment with specifications grading in F22, where the DFW rate was 16.9%. Given the historical variability in our DFW rates, including instances of low rates unrelated to specifications grading, we cautiously conclude that while the effect appears promising, it remains neutral.

Figure 1. DFW rates across seven recent semesters at UNG-Dahlonega.

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.  
To evaluate the impact of grading methodologies on overall student performance, we analyzed grade distributions across the traditionally graded section and those using specifications grading (refer to Figure 2). Upon visual inspection, it became evident that among passing students (A, B, C), those under specifications grading earned a notably higher proportion of A grades and a reduced proportion of B and C grades compared to students in traditionally graded classes.

                                                        Figure 21. Grade distributions for traditional and specifications grading sections for fall 2023.
We conducted a comprehensive analysis of the grade point averages (GPAs) for CHEM 1151 spanning multiple semesters, extending back to fall 2016. Throughout this period, the average GPA stood at 2.9, reflecting an attainment close to a B grade. The minimum semester GPA was a 2.1. It is noteworthy that in the two semesters where specifications grading was introduced, the GPA increased to 3.2 in each instance. 
This elevation to a solid B performance level in the course demonstrates a substantial improvement compared to the historical GPA trend. This encouraging trend suggests that specifications grading has the potential to enhance student success and achievement in CHEM 1151.
Beyond analyzing grade distributions and DFW rates, we conducted surveys at the end of the fall 2023 semester to gauge student perceptions of course content and attitudes toward grading methods. It was anticipated that students in specifications graded courses would excel in course content due to opportunities for revisiting material and retaking quizzes. The survey comprised 7 questions on content knowledge and 11 questions on student attitudes, the specifics of which are outlined in Table 1 below.
Our analysis aimed to ascertain whether students in specifications-graded courses exhibited more positive attitudes toward the grading approach compared to those in traditionally graded courses. Utilizing a five-point Likert scale, responses ranged from "strongly agree" to "strongly disagree." Questions were structured such that "agree" or "strongly agree" denoted positive feedback on the grading system. Key aspects assessed included the method's impact on understanding, retention of course material, application to real-world scenarios, and enthusiasm for the subject. Students rated the specifications grading method higher on six of seven content questions. Traditional grading was rated higher on six of eleven questions evaluating student attitudes. 
Approval for this assessment methodology was obtained from the University of North Georgia Institutional Review Board. Though only a limited number of students participated in the survey (7), providing anecdotal evidence, initial feedback suggests a favorable opinion towards specifications grading. To gather more insights, we intend to increase survey participation and continue comparing traditional and specifications grading in the ongoing semester. Subsequent analyses will involve statistical tests on survey results to draw conclusive findings.
Table 1. Survey results for fall 2023 about students attitudes towards grading methods (n=7). Questions were structured such that "agree" or "strongly agree" denoted positive feedback on the grading system.
	
Question #

	
Survey question
	
Traditional
Positive
	
Specs grading
Positive

	1
	This course's grading method helped me understand the course content.
	
25%
	
67%

	2
	This course's grading method helped me to retain the course content.
	
25%
	
67%

	3
	This course's grading method improved my ability to describe the structure of atoms.
	
25%
	
67%

	4
	This course's grading method improved my ability to describe the Kinetic Molecular Theory of gases.
	
25%
	
67%

	5
	This course's grading method improved my ability to name chemical compounds (ionic and covalent).
	
25%
	
67%

	6
	This course's grading method improved my ability to identify a limiting reagent and calculate the amount of product formed.
	

25%
	

67%

	7
	This course's grading method improved my ability to identify topics which needed further study.
	
75%
	

67%

	8
	This course's grading method encouraged me to work with my instructor.
	
50%
	
67%

	9
	This course's grading method encouraged me to review wrong answers.
	
50%
	
100%

	10
	I would take another class using the same grading method.
	
25%
	
67%

	11
	As a result of my effort in this class, my enthusiasm for chemistry increased.
	
50%
	
67%

	12
	My instructor wants me to succeed in this course.
	
100%
	
67%

	13
	The grading method used in this course encouraged me to attend class.
	
75%
	
67%

	14
	The grading method used in this course encouraged me to attend office hours.
	
50%
	
67%

	15
	The grading method used in this course encouraged me to prepare myself for assessments.
	
75%
	
67%

	16
	Assessments in this course helped me identify topics that I have mastered.
	
75%
	
67%

	17
	Assessments in this course helped me identify topics I have not yet mastered.
	
75%
	
67%

	18
	The grading method used in this course provided feedback which was helpful for my learning.
	

75%
	

67%



[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.  
graph, along with their roles, if applicable. 
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. 
Although our curriculum does not mandate specific textbooks for lecture courses, instructors teaching tge lecture component will be given the option to continue utilizing the cost-effective textbook by David Ball, complemented by free online homework resources. The decision to continue with this approach is rooted in positive student feedback received through the course materials survey, highlighting the efficacy and favorability of David Ball's textbook and the associated online homework platform. This approach not only aligns with our commitment to providing valuable and affordable resources but also reflects our responsiveness to the preferences and experiences of our students.

In laboratory, we use one laboratory manual and follow the same schedule. The laboratory manual will be kept up to date by the Survey of Chemistry Laboratory Coordinator position currently held by Dr. Ana Rumbao. Our department is committed to supporting the Survey of Chemistry Laboratory coordinator by offering either reassigned time or a stipend. The responsibilities of this role will include regular updates to the Survey of Chemistry I Laboratory Manual, ensuring that modifications on the SoftChalk platform automatically reflect these changes.
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.
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 are currently engaged in a research project aimed at evaluating the effectiveness of specifications grading in comparison to traditional grading methods in CHEM 1151 Survey of Chemistry 1. Our first hypothesis posits that students will hold more favorable perceptions and attitudes toward specifications grading than traditional grading methods.
The Principal Investigator (PI) and Co-PI, successfully completed Social and Behavioral Responsible Conduct of Research and Basic, Social and Behavioral Refresher Course by The Collaborative Institutional Training Initiative (CITI Program) trainings to ensure compliance with ethical guidelines. Following this, a comprehensive study design was developed to investigate "The Effect of Specifications Grading on Students' Learning and Attitudes in Survey of Chemistry I." As part of the research process, a well-crafted survey was created to assess student attitudes, aiming to gather valuable insights into the impact of specifications grading on their learning experiences.The survey was deployed in Fall, 2023 and will be combined with the results when it is deployed in Spring, 2024. 
Our second hypothesis asserts that an alternative grading approach, called specifications grading, enhances student learning gains. We have devised two distinct methods to test this hypothesis:
· Method 1 involves a comparison of final exam scores between students exposed to specifications grading and those under traditional grading during the study period. To maintain consistency, all students will be evaluated using the same standardized exam, GOB-2018, provided by the American Chemical Society Exam Institute.
· Method 2 entails a comparison of final grades across all students in specifications grading sections against those in traditional grading sections within the same semester. With the necessary permissions secured, we will extract final grades (A, B, C, D, and F) from banner data as aggregate results.
The culmination of our research will be presented at the 2024 Biennial Conference on Chemical Education (BCCE), scheduled to take place at the University of Kentucky in Lexington from July 28 to August 1, 2024. We look forward to sharing the outcomes of our comparison and contributing valuable insights to the educational community.
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. 
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