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1. Narrative

Overall, our results are positive.
The primary goals stated in our proposal include:
Goal 1 is to eliminate the cost of learning materials for the course, and thereby reduce students’ financial burdens. Goal 2 is to increase students’ timely access to course materials and thereby improve student success. Goal 3 is to create a set of manipulatives and games that allow students to engage with graphs and experiments to enhance student learning of difficult economics concepts. Once the games and manipulatives are built, they will be hosted on a website that USG institutions and others can use for principles courses in economics. In addition, we also hope to develop SCORM packages of these manipulatives that can be downloaded from a website for integration with common LMS systems.
Our proposal aims to design a replacement for publisher-provided active-learning software so that moving to a no cost textbook does not impede student learning. We also are motivated by our experience over decades of teaching experiments that many economics concepts can be demonstrated more effectively with interactive games rather than static learning materials. We aim to combine existing OER learning materials available for principles in microeconomics with manipulatives and games to provide thousands of students each year a no cost path to fulfilling a core requirement.
We have achieved many of the stated goals but believe there is more work to be done.  We have a new ECON 2106 course using OER resources, so students have immediate access to all course materials at no additional cost, starting on the first day of class.  We greatly exceeded the number of manipulatives we proposed in the grant (at least 5) – we built over 100 new online interactive tools, fully integrated into iCollege (D2L/Brightspace), GSU’s learning management system (LMS).  There was quite a learning curve to get the new SCORM packages up and running effectively, as we were the first to do so at GSU.  
We piloted the new ECON 2106 course in multiple sections in Fall 2021 and Spring 2022.  Early results are encouraging.  Students seem to love the new tools we built.  Student outcomes are similar to sections outside of the pilot sections using the OER materials.  However, it has not been completely error-free, so we want to make more enhancements and testing before we scale it up further.  With additional funding recently received from a Continuous Improvement ALG Grant (Round 21 - Proposal M196) and other sources, we plan to increase the quality of the course before scaling up to all sections.
The stated steps for achieving this from our proposal include:
Step 1 is to develop a course framework that identifies the course goal, learning objectives, content, products, and assessments. While the course goal and learning objectives largely are established by the department, the bulk of the work at this stage is to determine what OER learning materials need to be curated and what manipulatives need to be built to support effective learning. Step 2 is curating OER materials for each learning objective and course topic. Texts may be articles, chapters, textbooks, or another type of publication (e.g., government reports, newspaper articles). With the support of our instructional designer and multimedia team in the Center for Excellence in Teaching, Learning, and Online Education (CETLOE), we will also produce original content in the forms of audio recordings, video productions, PowerPoints, and other materials as learning content as needed.  Step 3 is building the manipulatives and games to supplement the OER content for economics concepts that students struggle to learn via text, illustration, or video alone. Step 4 is to build a “master” course in our LMS (D2L/Brightspace) to use across all sections of ECON 2106. Our instructional designer will organize and build the course using best practices for online, asynchronous delivery but create a facilitation guide that modifies how the learning activities and assessments are deployed if the course is taught as hybrid or face-to-face (classroom). With those steps complete, we will make our no-cost content publicly available in the form that makes it most accessible and sustainable. We aim to consult the ALG team before starting the project for guidance on the requirements to create GALILEO Open Learning Materials and license them through Creative Commons. Whatever the best platform, we anticipate also making the course available as a D2L or Canvas package upon request.
With buy-in from the GSU administration for this project, we received additional funding to help with the transformation, which allowed us to add an additional subject matter expert to the team (Amy Eremionkhale).  
We made great progress on the stated steps.  We completely redesigned the course, with a new learning framework – reexamining all course goals, student learning outcomes, and assessments.  We built a highly engaging course with course materials available to students at no monetary cost.  We piloted it in multiple sections of ECON 2106 in Fall 2021 and, after updating some materials, piloted it again in Spring 2022.  Results from both semesters are encouraging.
The new manipulatives are highly randomized activities which are automatically graded and recorded in the iCollege gradebook as students complete them.  Some of the new manipulatives provide excellent formative practice with useful feedback and others provide robust summative assessment.  
We created  OER Realized - Interactive Experience for Instructors within iCollege to share with others at GSU our story and provide samples of our work.  We presented it to the Department of Economics in March 2022.  We also presented our work at the Annual Meeting of the Association of Private Enterprise Education in April 2022 – although we could not provide access to the iCollege course to those outside of GSU.  We are scheduled to present our work at the American Economic Association’s Annual Conference on Teaching and Research in Economic Education in June 2022, the Annual Meeting of the Southern Economic Association in November 2022, and the Annual Meeting of the American Economic Association in January 2023.
We plan to continue work on this project with additional funding received.  We can improve some of the tools by adding more feedback, and we plan to investigate some issues about how well the new tools are communicating with the LMS – sometimes, it’s not perfect and we need more time to continue to troubleshoot that.  Now that these tools have been developed for the LMS used by GSU, we want to work on making them available for use in other LMS systems, as well as outside of any LMS.  Currently, we have them available online at http://excen.gsu.edu/coolecontools/, but we want to make that look better for sharing more widely.  We seek help from ALG for best practices for such endeavors.


2. Quotes

These are some comments from our anonymous post-semester survey administered via iCollege in OER sections in Fall 2021:
· “I loved this course.”
· “I loved the practice questions! They really prepared me for the real assignments.”
· “I loved my microeconomics professor! I like the simplicity of the layout of her lessons.”
· “I truly loved it (the course)!”
This is a quote from a student who submitted comments via the “Thank-A-Teacher” Program administered by GSU’s Center for Excellence in Teaching, Learning, and Online Education in an OER section in Spring 2022:
“It has been a real pleasure to have your class. All of your assignments have been straightforward and easy to understand. You remained available when I had a question or did not understand something. Thank you for your simple course outline and schedule, also. You made it easy to do well in this class. I especially also appreciate that many of my lowest grades will be dropped. It is evident you really care about your students. I also really appreciate the workbook/study guide you provided for the class. That is something I have asked of my Professors in the past because it can sometimes be difficult to understand what to focus on. Thank you so much! It was also swell to not have any exams and to have all our assignments open notes and free of charge. From the first weeks of taking your class, I have been grateful to God for you and the stress-free nature of your class.”

3. Quantitative and Qualitative Measures
A. Uniform Measurements Questions
NOTE: In some sections, we only include data from the Fall 2021 pilot.  We will submit a revised report at a later date which will include data from the Spring 2022 pilot.
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: Fall 2021: 452 students; Spring 2022: 356 students 
· Positive:	__70 to 90_____ % of ___452_____ number of respondents
· Neutral:	_______ % of ________ number of respondents
· Negative:	_______ % of ________ 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)
· _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.
_15.7__% of students, out of a total _356___ 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)
· ___ 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
· Include measures such as:
· Drop, fail, withdraw (DFW) delta rates
NOTE: GSU defines DWF rates as students who earn grades of D or F, or who withdraw from the course (earning a W or WF).  This is the data reported here.  
	Fall 2021
	Spring 2022

	
	# of students
	DWF rate
	
	# of students
	DWF rate

	OER
	452
	27.2
	OER
	356
	15.7

	non-OER
	974
	21.8
	non-OER
	774
	24.4


DWF rates were similar between OER and non-OER sections in Fall 2021, with a higher rate in the OER sections.  DWF rates decreased in OER sections from Fall 2021 to Spring 2022.  DWF rates increased in non-OER sections over the same period. (Source: raw data from GSU iPort report Grade Distribution By Course Sections (1980) accessible at https://oie.gsu.edu/data-reporting-systems/iport/; raw data was then separated by OER vs. non-OER sections in each semester by author)
· Course retention and completion rates
NOTE: Course retention and completion (CRC) rate is defined here as students who did not withdraw from the course.  It includes students who earned grades of A-F.  This is the data reported here.  
	Fall 2021
	Spring 2022

	
	# of students
	CRC rate
	
	# of students
	CRC rate

	OER
	452
	95.5
	OER
	356
	91.8

	non-OER
	974
	95.5
	non-OER
	774
	94.5



CRC rates were similar between OER and non-OER sections in Fall 2021.  CRC rates decreased in all sections from Fall 2021 to Spring 2022.  (Source: raw data from GSU iPort report Grade Distribution By Course Sections (1980) accessible at https://oie.gsu.edu/data-reporting-systems/iport/; raw data was then separated by OER vs. non-OER sections in each semester by author)
· Average GPA
	Fall 2021
	Spring 2022

	
	# of students
	CRS AVG
	
	# of students
	CRS AVG

	OER
	452
	2.73
	OER
	356
	3.10

	non-OER
	974
	2.79
	non-OER
	774
	2.68



Average grades were similar between OER and non-OER sections in Fall 2021.  Average grades increased in OER sections from Fall 2021 to Spring 2022.  Average grades decreased in non-OER sections over the same period. (Source: raw data from GSU iPort report Grade Distribution By Course Sections (1980) accessible at https://oie.gsu.edu/data-reporting-systems/iport/; raw data was then separated by OER vs. non-OER sections in each semester by author)
· Pre-and post-transformation DFW comparison
Because we have not fully scaled our OER course yet, our comparisons are for the sections using OER vs. those not using OER materials contemporaneously.  All OER sections in Fall 2021 and Spring 2022 were taught by the same two instructors (those who developed the new OER course).  One of them has taught this course at GSU for decades and the other has only done so a couple of semesters.  We might be able to make some comparisons with these instructors’ previous courses, but that analysis has not yet occurred.
· Student success in learning objectives
ECON 2106 is part of the core curriculum at GSU, and as such, is part of the core assessment.  We are to assess the Area E learning objective in all introductory economics courses: Students effectively analyze the complexity of human behavior and how historical, economic, political, social, and/or spatial relationships develop, persist, and/or change.  This learning objective is established at the university-level and all courses in Area E of the core curriculum are to assess it.
Here's how we assessed this learning objective in ECON 2106 in Fall 2021:
We created 6 pools of multiple-choice questions, with 1 question randomly selected from each pool (in most sections).  Therefore, each student received a total of 6 comparable questions.  Most assessments were administered via iCollege.
Administration was slightly different for different sections, as described below. Course goals and objectives were almost identical, especially how they related to the Area E Core Learning Objective.  
1. Some sections of ECON 2106 were part of a pilot using a different set of course materials and assessments.  The course materials were all Open Educational Resources (OER) available to students at no monetary cost.  These question pools appeared as a standalone assessment both at the beginning and end of the semester as a pre-test and a post-test administered via the iCollege quiz tool in Fall Semester 2021.  Neither questions nor answers were revealed to students, and because they came from pools, students may not have received the exact same questions on both iterations (although, they would have been comparable).  There was a total of 327 students who took the post-test.
2. Most other sections used McGraw-Hill Connect course materials. These questions were embedded within the comprehensive final via the iCollege quiz tool in Fall Semester 2021. We have scores for 848 students for the comprehensive final exam, although some earned grades of zero for failing to take it.
3. One honors section of ECON 2106, used a completely different set of course materials.  The instructor of the honors section selected 1 question from each of the 6 pools to include on the final exam (all students received the same 6 questions), which was administered on paper during an in-person class session in Fall Semester 2021. There was a total of 14 students who took the comprehensive final exam in this section.

Target: We aim for at least 70% of students answering correctly 4 or more questions out of 6.
Findings: We met our target: 90% of students answered correctly 4 or more questions out of 6.
ECON 2106: OER vs. Connect vs. Honors sections:
	
	OER Sections
	Connect Sections
	Honors Section

	exactly 6 correct
	112
	34%
	304
	36%
	3
	21%

	at least 5 correct
	226
	69%
	621
	73%
	10
	71%

	at least 4 correct
	293
	90%
	769
	91%
	11
	79%

	at least 3 correct
	319
	98%
	816
	96%
	13
	93%

	at least 2 correct
	323
	99%
	830
	98%
	14
	100%

	at least 1 correct
	325
	99%
	833
	98%
	14
	100%

	exactly 0 correct
	2
	1%
	15
	2%
	0
	0%

	 
	 
	 
	 
	 
	 
	 

	exactly 6 correct
	112
	34%
	304
	36%
	3
	21%

	exactly 5 correct
	114
	35%
	326
	38%
	7
	50%

	exactly 4 correct
	67
	20%
	139
	16%
	1
	7%

	exactly 3 correct
	26
	8%
	47
	6%
	2
	14%

	exactly 2 correct
	4
	1%
	14
	2%
	1
	7%

	exactly 1 correct
	2
	1%
	3
	0%
	0
	0%

	exactly 0 correct
	2
	1%
	15
	2%
	0
	0%

	total
	327
	100%
	848
	100%
	14
	100%



NOTE: We followed a similar procedure for Spring 2022, except the honors section was part of the OER sections.  There was one non-OER section instructor who used the McGraw-Hill Connect course materials but did not administer the final exam online in iCollege (it was administered on paper in the same manner as the honors section in Fall 2021).
Data for Spring 2022 is still being gathered and organized, but data from OER sections is presented below. 
Target: We aim for at least 70% of students answering correctly 4 or more questions out of 6.
Findings: We met our target in the OER sections: 81% of students answered correctly 4 or more questions out of 6.
ECON 2106: OER sections:
	
	OER Sections

	exactly 6 correct
	84
	30%

	at least 5 correct
	172
	61%

	at least 4 correct
	227
	81%

	at least 3 correct
	261
	93%

	at least 2 correct
	275
	98%

	at least 1 correct
	279
	100%

	exactly 0 correct
	1
	0%

	 
	 
	 

	exactly 6 correct
	84
	30%

	exactly 5 correct
	88
	31%

	exactly 4 correct
	55
	20%

	exactly 3 correct
	34
	12%

	exactly 2 correct
	14
	5%

	exactly 1 correct
	4
	1%

	exactly 0 correct
	1
	0%

	total
	280
	100%


Other measures of student success:
Pre & Post Assessment Data:
NOTE: This data is only available for OER pilot sections because no pre-test was administered in non-OER sections.  Data presented here is for all OER sections in Fall 2021.  Data for Spring 2022 is not yet ready and will be reported later.
We dropped observations where one or both pre/post scores were missing.  Total number of students who took both assessments is 309.
· Average score on pre-test = 62%
· Average score on post-test = 82%
· Average change = 20 percentage points increase
· 68% of students improved their score from pre-test to post-test
· 15% of students scored the same on both pre-test and post-test
· 17% of students scored better on the pre-test
	for all OER
 sections combined
	From pre to post
	count
	percentage

	
	positive change
	211
	68%

	
	no change
	46
	15%

	
	negative change
	52
	17%

	
	n
	309
	100%



· Surveys, interviews, and other qualitative measures 
We administered anonymous mid-semester and post-semester surveys in iCollege.  Data from the OER sections in Fall 2021 are included in the uploaded files (student mid-semester survey data presentation OER only Fall 2021.pdf and Evaluation Data & Student Feedback Fall 2021.pdf).  The student feedback was excellent.  Data from the OER sections in Spring 2022 is forthcoming, as well as comparison to non-OER sections in both semesters.
Analysis of GSU’s Student Evaluation of Instruction results for all sections in Fall 2021 is ongoing.  Data from Spring 2022 is not yet available.  Results from all sections in both semesters is forthcoming.
· Indicate any co-factors that might have influenced the outcomes.  
All OER sections were taught in online asynchronous format.  Some non-OER sections were also taught in online asynchronous format, but some were taught face-to-face.  There was one honors section in both semesters.  In Fall 2021, the honors section was in the non-OER group, taught in a face-to-face modality, using a completely different set of course materials than any of the other sections.  In Spring 2022, the honors section was in the OER group, taught in an online asynchronous format.  All OER sections were taught by the same two instructors, who did not teach any of the non-OER sections in Fall 2021 or Spring 2022.
There are differences in the assessments in the OER sections vs. the non-OER sections, which leads to differences in the grading policies as well.  The primary learning objectives across all sections are the same, and the content is generally the same.  We did streamline and simplify the content in the newly developed OER course.
The OER sections had many smaller assessments (including over 100 of the newly developed online interactive tools).  There was no comprehensive final exam in the OER sections like there was in the non-OER sections.  The common assessment questions were delivered in the OER sections as standalone pre-test and post-test assessments administered via the iCollege quiz feature at the beginning and end of the semester.  Students were awarded credit for completing each one, regardless of their score (1% of the overall course grade for each one).  In Fall 2021, these assessments consisted of only 6 questions (as described in the core assessment section).  In Spring 2022, they were embedded in an iCollege quiz with 16 questions.  Aside from these common assessments, the assessments in the OER sections were completely new.  Therefore, it’s possible that it’s easier for students to cheat on the assessments in the non-OER sections.  Even though the assessments administered via iCollege quizzes in the non-OER sections include pooled questions, the pools are not extremely deep and have been around a lot longer (so are more likely to be out there in the public domain somewhere).  The new interactive tools we created for the OER course include so much randomization that it is much more difficult for students to cheat on them.  For example, it’s not really useful to take a screenshot of the answers and send to a friend because the numbers change in each iteration, as well as names of people and goods/services in the problems.  Sometimes the questions change too or at least are presented in different order.  It’s just much more complex and random than assessments in other courses, which seriously reduces the ability to easily cheat.  We see this a key benefit of our new OER course.

4. Sustainability Plan

We plan to continue work on this project with additional funding received.  In summer 2022, we plan to improve some of the existing tools, and perhaps add new tools.  Now that these tools have been developed for the LMS used by GSU, we plan to work on making them more widely available outside of GSU’s LMS.  Currently, we have them available online at http://excen.gsu.edu/coolecontools/, but we want to make that look better for sharing more widely.  We seek help from ALG for best practices for such endeavors.
We recently met with the Directors of GSU’s Center for Excellence in Teaching, Learning, and Online Education (CETLOE), as well as GSU’s Associate Provost for Online Strategies to share our accomplishments so far and challenges faced with this OER project.  They were very impressed with what we produced and have offered us support to improve the current tools and maintain them in the future.  We are excited to learn that they will help us move forward with our own project, as well as promoting our work to others at GSU so they might follow in our footsteps.  We believe that some of the content we have developed in this course can be used in other courses as well.  And we might be able to expand our work to create similar products to use in other economics courses and/or other disciplines as well.  CETLOE recently hired several new experts in coding; although they are not currently experienced with producing SCORM packages, they have the appropriate skillsets to quickly learn.  This commitment from GSU should help increase the probability of success for this project and other similar ones.  The Associate Provost for Online Strategies hopes to create a set of exemplar online courses to demonstrating best practices, and she indicated that our project might be good for that.

5. Future Affordable Materials Plans

We have received additional funding to continue this work in the future, both through a Continuous Improvement ALG Grant (Round 21 - Proposal M196) and more funding from GSU’s administration.  GSU’s CETLOE has committed to provide additional support for this work.  This will help us improve our current interactive tools, build new interactive tools – both for microeconomics and for other economics courses and even other disciplines.
Making sure that students have access to high quality no-cost course materials on day of classes is a real game changer.  And this is especially true for GSU students, many of whom are underserved students.  We feel strongly that a course like the one we built can increase student success.  For sure, the process is a lot of work, but in the end, very much worth it.

6. Future Scholarship Plans

We are excited to share what we have created.  We plan to present at as many conferences as we can on our limited travel budgets.  Getting on the program is not the challenge; it’s finding the funds to travel to the conferences and share our work.
Our new course automatically gathers a lot of data about how students are interacting with the course materials and the interactive tools.  Many interesting research questions might be examined with the data – once we are able to extract it all.  CETLOE staff have agreed to help us apply for IRB approval to engage in this research.  We hope to write several papers – from telling our story/process, to sharing the course materials we created, to more formal research based on the student data collected in our course.
Others at GSU are able to learn more about our story and see samples of our new OER principles of microeconomics course via an iCollege course,  OER Realized - Interactive Experience for Instructors, but because GSU credentials are required to access it, we cannot use it to disseminate information to those outside of GSU. In April 2022 presented our work at the Annual Meeting of the Association of Private Enterprise Education in Las Vegas.  In addition to explaining our process and demonstrating our new interactive tools, we provided access to the tools only at http://excen.gsu.edu/coolecontools/.  Ultimately, we want to make the entire course available in addition to the tools so others can see how they are situated in the course.  And one of the key benefits of the new interactive tools is that they automatically feed into the LMS gradebook.  While it’s helpful to see the tools outside of iCollege, it would be ideal for them to use them in their own LMS.  We plan to make the SCORM packages we created available online for download so others can add them piecemeal to their own courses.  We believe that they are compatible with most common LMS.  Because most USG schools also use D2L/Brightspace, most of them could make use of the tools immediately.  But we also plan to create comparable courses available in other LMS.  We seek help from ALG for best practices for such endeavors.
We are on the program for the American Economic Association’s Annual Conference on Teaching and Research in Economic Education in June 2022 in Chicago; the Annual Meeting of the Southern Economic Association in November 2022 in Fort Lauderdale; and the Annual Meeting of the American Economic Association in January 2023 in New Orleans.  We expect to produce multiple academic papers for these and other conferences in the future. 
