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1. Project Narrative

The OER materials for this course were originally created in 2018 as part of the Affordable Learning Georgia Textbook Transformation grant round 11. The resources have been well received by the students. Students point out in the course evaluations how much they appreciate the savings, as well as the quality of the materials. So far 328 students have taken Geog 1102 using the Round 11 OER resources, resulting in savings to students of more than $50,000. We are very excited that Geog 1102 will be part of the KSU general education science/technology options starting in spring 2023 or potentially fall 2024, which will result in many more sections being offered each semester.  

The focus of this improvement grant includes updates and readings developed on a new platform, increasing and ensuring accessibility in the readings, adding detailed and automated grading feedback, updating assignments to reflect changes in geospatial technology, and additional self-study tools for the students. The updated materials provide a streamlined student experience, regardless of course delivery or instructor. The course improvements enhanced the ease of access to the user/student, modernized concepts and content, incorporated uniform feedback across successive deliveries, in a flexible format, easily adapted to any modality. This is particularly important as this course is moving into the General Education Area D (Science and Math), and we anticipate offering several sections of this course each semester. 

The executed plan included reformatting instructional delivery to user friendly story map layout. This format requires fewer clicks and creates an orderly flow to instructional resources and assessments.  Assignments and discussion topics were updated to reflect technological modernization of GIS technologies and applications.  Our work aligned materials to course and module objectives, particularly to reflect area D objectives for General Education science area D requirements.  Rubrics used in this course were updated to be more detailed and feedback oriented for the students.  Online applications were utilized and integrated those resources for student self-assessment. 
We originally planned to create powerpoint lectures/summaries and corresponding short videos. This part of the project has been put on hold for now. The work related to this grant, but especially the work related to modifying this course to meet the general education requirements was much more time-consuming and challenging than expected. We hope to create the powerpoint files during summer of 2022 or fall 2022 and make them available to other faculty teaching this course starting in spring 2023. 
Geography Professors, Uli Ingram, Erinn Bariteau and Mark Patterson worked with and supervised the student assistant to port the current OER readings to the ArcGIS storymap format. This method is a simple and easy way to present the readings in an accessible format with text, maps, graphics, and other media included. This format has already been used in two other GIS courses at KSU. Therefore, it is a familiar format for the KSU geography and GIS students.  Ingram, Bariteau and Patterson checked the current assignments and updated them. Since the materials were originally created several years ago, some of the assignments feel somewhat stale or outdated. We included recent cloud-based technology that is more engaging and interactive.  

Ingram, Bariteau and Patterson further revisited discussion activities for updated articles, links, and other resources to engage students with ever-changing GIS technologies, applications and themes. Outdated materials were replaced or edited. Student prompts and directives were updated to increase peer to peer exchange. Ingram, Bariteau and Patterson updated question banks for end of module quizzes to reflect updated content. The quizzes are based on the weekly readings.  

Instructional Designers, Nikki Hill and Kathryn Morgan created interactive self-study activities that promote active learning and reinforce learning objectives. They edited and reproduced existing multimedia inside the course to be compliant with WCAG 2.0 standards.  
They collaboratively built automated and detailed feedback into existing grading rubrics to promote conformity in each subsequent iteration of the course.  Additionally, they made the existing documents accessible, following principles of universal design for learning.   

The student assistant was very helpful in migrating readings from the current format (SoftChalk) to the ArcGIS storymap format.  He helped provide feedback from a student perspective for the updated readings, assignments, and discussion prompts.  We valued this feedback and student perspective and would encourage others to make use of student perspective in future preparations. 

We aligned our time to prioritize content development, followed by student assistant feedback and finally accessibility. During spring semester of 2021 Ingram, Bariteau and Patterson reviewed existing material and made updates to respective modules. Student assistants completed their tasks over the summer, with the Instructional specialists following up late summer and into the fall of 2021. We adjusted several of the discussions, assignments, and readings for the Fall to see how the delivery was received and considered that feedback to further refine Spring 2022 delivery. The team worked to refine necessary revisions based on Bariteau’s feedback teaching in the fall and solicitation of course survey. Ingram along with another KSU instructor taught 2 sections with the updates during Spring 2022. 
We learned several lessons throughout this process, namely, feedback from the student assistant. Several assignments developed were anticipated to take much less time than our student assistant reported to us, and we adjusted appropriately. Second, including instructional designers allowed us to focus on content. We would suggest each grant proposal moving forward consider including faculty who are experienced in instructional design. 
Checking the materials for accessibility was more challenging and time consuming than expected. The updated materials should be accessible to all types of learners, which is especially important considering that once this course is part of the general education curriculum, we anticipate that many more non-majors will take this course. 
Students were divided into two groups, namely, pre ALG continuous improvement classes (SP21 and earlier), and the post ALG continuous improvement classes (FA21 and SP22). Descriptive and Inferential statistical analyses were run on the resulting groups and are presented and discussed below.
Table 1. Overview of Student Groups
	
	Pre ALGCI
	Post ALGCI

	# of course sections
	6
	5

	# of students
	172
	142

	# of Geography/GSS majors
	75 (43.6%)
	71 (50%)

	# of Other Science majors
	52 (30.2%)
	41 (28.9%)

	# of non-science majors
	44 (26.1%)
	30 (21.1%)



There were six Pre ALGCI sections with 172 students total, with an average class size of 28.7 students. The post ALGCI had five sections with 142 students, averaging 28.4 students. In both groups, the number of Geography and Geospatial Science majors were fairly constant, but as a percentage of student, G/GSS students increased 6.6%. The number of other science and non-science majors saw a slight decrease, as did their percentages at –1.3% and -5% respectively. 

Table 2. Grade Distribution
	
	Pre ALGCI
	Post ALGCI

	# of As
	106 (61.6%)
	87 (61.3%)

	# of Bs
	20 (11.6%)
	21 (14.8%)

	# of Cs
	17 (9.9%)
	5 (3.5%)

	# of Ds
	5 (2.9%)
	5 (3.5%)

	# of FWIs
	24 (14%)
	24 (16.9%)

	#of DWFIs
	29 (16.8%)
	29 (20.4%)

	Average Grade (out of 4.0)
	3.0
	3.0


The distribution of grades, percentwise, remained unchanged between the two groups. The DFWI rate did see a slight increase in the percentage of students earning these grades, but the marginal increase in the post ALGCI group could be attributed to the COVID pandemic’s negative influence on education in general. The average grade between the two groups did not change.

Table 3. Grade Breakdown by Major
	Major/Grade
	Pre ALGCI
	Post ALGCI

	
	No. Of Students
	%. Of Students
	No. Of Students
	%. Of Students

	G/GSS A
	44
	58.67
	44
	62.00

	G/GSS B
	9
	12.00
	13
	18.3

	G/GSS C
	10
	13.33
	3
	4.23

	G/GSS D
	2
	2.67
	1
	1.41

	G/GSS FWI
	10
	13.33
	10
	14.08

	G/GSS DWFI
	12
	16.00
	11
	15.49

	G/GSS avg (out of 4.0)
	3.00
	3.13

	Science A
	35
	67.31
	30
	73.17

	Science B
	7
	13.46
	7
	17.07

	Science C
	4
	7.69
	1
	2.44

	Science D
	1
	1.92
	0
	0

	Science FWI
	5
	9.62
	3
	7.32

	Science DWFI
	6
	11.54
	3
	7.32

	Science avg (out of 4.0)
	3.27
	3.49

	Other A
	27
	60.00
	13
	43.33

	Other B
	4
	8.89
	1
	3.33

	Other C
	3
	6.67
	1
	3.33

	Other D
	2
	4.44
	4
	13.33

	Other FWI
	9
	20.00
	11
	36.67

	Other DFWI
	11
	24.44
	15
	50.00

	Other avg (out of 4.0)
	2.84
	2.03


By disaggregating the data, some trends appear. For Geography and Geospatial Science majors, the average grade increased slightly from 3.00 to 3.13, and the DFWI rate decreased marginally from 16% to 15.5%. Both of these results are encouraging. Regarding Science majors, this group saw the greatest improvement for both grades (3.27 to 3.49) and DFWI rates (11.5% to 7.3%). All other majors had significant negative trends in grades (2.84 to 2.03) and DFWI rates (24.4% to 50%). Results from this last group are of concern and merit further investigation.
Finally, a paired sample t-test was conducted on the data to determine if the two groups were drawn from the same population. Specifically, our hypotheses were:
H0: There is no difference between the pre and post ALGCI groups
H1: There is a difference between the pre and post ALGCI groups.
Results from the paired sample t-test indicate the difference between the Pre ALGCI group (Mean = 2.83; SD = 1.52) and Post ALGCI group (Mean = 3.01; SD = 1.52) was insignificant (t(141) = 0.904; p < 0.184). Thus, we fail to reject the null hypothesis (Ho). In other words, the Pre and Post student groups' grades are similar despite the differences in grade 
Subsequent research may focus on non-science majors taking the class to identify material in which this subset of students tends to perform worse than their classmates. Adjustments to the ways in which such material is presented may be altered to improve comprehension and achievement of learning objectives.

2. Materials Description
Description of materials: the materials for this course consist of main readings (one topic per week/module) plus a separate subtopic that consists of an application – how the geospatial technology topic is applied to a natural science topic. The materials are in an ArcGIS storymap format. They are shared publicly and can be accessed/viewed by anybody without needing an ArcGIS Online account. That means that instructors at other institutions can also use these materials. 
The license for these materials is: Attribution 4.0 License (CC BY).
3. Materials Links
Updated materials: https://arcg.is/0r4Wn0

4. Future Plans

Looking ahead, Ingram, Bariteau, and Patterson will evaluate the success of the improvements by comparing student performance (considering grades and DFWI rates) of semesters taught using the current OER materials compared to the improved materials.  . We will consider a quantitative analysis of the differences for internal review. We expect that the improvements outlined in our update will result in lower DFWI rates and increased rates of student learning.  

Reflecting on this project, we have created up-to-date and accessible interesting material which builds on the foundation of our initial project. Our goals were accomplished, and the material created is flexible for any mode of course delivery or instructor preference. Stimulating interest in course content, while challenging to accomplish, opens doors to student discovery and potentially future career trajectories. 


