Affordable Learning Georgia Affordable Materials Grants
Transformation Grants Final Report
(or Textbook Transformation Grants, if R17 or earlier)
Once you have completed this template, to submit your Final Report, go to the Final Report submission form. 
The final report submission form allows you to submit the following: 
· This completed narrative document (required) 
· Syllabus or syllabi (required)
If multiple files, compress into one .zip folder 
· Qualitative/Quantitative Measures data files (optional, as needed) 
If multiple files, compress into one .zip folder
· Photo of your team or a class of your students for future ALG promotions (optional)
· Invoice for the second half of the grant’s award amount (optional) 
Follow the instructions on the webpage for uploading your documents. Based on receipt of this report, ALG will process the final payment for your grant.  ALG will follow up in the future with post-project grantee surveys and may also request your participation in a publication, presentation, or other event. 
General Information
Date: 05/13/2024
Grant Round: 23
Grant Number: Proposal# 663
Institution Name(s): Georgia Southern University
Project Lead: Salman Siddiqui
Team Members (Name, Title, Department, Institutions if diff, & email address for each):
	Name
	Title
	Email

	Salman Siddiqui
	Senior Lecturer
	ssiddiqui@georgiasouthern.edu

	Rami Haddad
	Professor & Interim Dept. Chair
	rhaddad@georgiasouthern.edu

	Deborah Walker
	Instructional Services Coordinator
	dwalker@georgiasouthern.edu

	Dawn Cannon-Rech
	Sustainability Librarian, Assoc. Prof.
	dcannonrech@georgiasouthern.edu



Course Name(s) and Course Numbers: Computing for Engineers, ENGR 1731
Semester Project Began: Summer 2023 
Final Semester of Implementation: Spring 2024 
Total Number of Students Affected During Project: Fa2023 (50), Sp2024 (63), Total (113)
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
· Transformative impacts on your instruction
· Transformative impacts on your students and their performance
This project is my first venture into the Open Educational Resource (OER) transformation grants, significantly enhancing student learning and success. The development of this OER was driven by dual objectives: firstly, to acquaint first-year engineering students with the core concepts of computational thinking and engineering design through hands-on, interactive experiences. Secondly, to diminish the financial burden of purchasing multiple textbooks by creating an integrated OER that incorporates high-impact, project-based learning.
To achieve these goals, the first-year computing course ENGR 1731 was redesigned to seamlessly incorporate Arduino hardware programming alongside MATLAB. This approach fosters a deeper understanding of computational thinking and connects it effectively with the engineering design process, thereby illustrating the practical application of programming in real-world scenarios.
As there were no pre-existing OERs to build upon, we developed a substantial portion of the content from scratch, resulting in the creation of 20 comprehensive lecture notes covering the entire course, along with 12 labs and a hands-on project to reinforce the concepts taught. The labs, in particular, were highly valued by students for their direct alignment with the learning outcomes, effectively meeting their educational needs.
Additionally, the project provided a unique opportunity for collaboration with two undergraduate students who contributed to writing the OER. They assisted in drafting the content and devised practice problems that will serve as future homework assignments and supplementary exercises. One of the main challenges was the scarcity of existing OERs suitable for adaptation. While I managed to incorporate some external materials, the majority of the content was originally developed, underscoring the project's innovative impact.
B. Describe lessons learned, including any things you would do differently next time.  
The key takeaway from this experience is the importance of not overcommitting to tasks. I initially aimed to prepare comprehensive resources, including lecture notes, labs, PowerPoint presentations, project materials, homework assignments, and other supplementary content. However, the process of creating most of the OER resources proved to be more demanding than anticipated. Moving forward, I plan to focus initially on creating the core OER content and then gradually develop the ancillary materials in subsequent phases.

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.   
As mentioned, 20 lecture notes (word document format with accessibility checked) have been created along with 12 labs (word document format with accessibility checked). Very few portions of the chapters have adapted materials. The license used would be Creative Commons Attribution-Noncommercial-ShareAlike 4.0 International License.

Quotes
Provide three quotes from students evaluating their experience with the no-cost learning materials.
The quotes of seven students were provided when asked about what contributed the most to their learning in this course. 

Quote#1:  
”The labs and the final project contributed most to my learning in this class. The labs and final project allowed me to put what the professor taught me into practice, which greatly contributed to me learning MATLAB.”

Quote#2:
“The slides and lecture notes were easy to understand. The homework and study guides directly helped with the exams.”

Quote#3:
“The labs were very interesting, especially when we began to work with the Arduino kits. I enjoyed the hands-on experience and the opportunity to solve problems on my own but with the safety net of the professor and TA.”

Quote#4:
“Labs and lectures were very clear and well-written”

Quote#5:
“Working on the Arduino kits to complete labs and projects.”

Quote#6:
“The slideshows are excellent; they provide helpful information in a neat and concise manner.”

Quote#7:
“The lectures of this course contributed a lot to my experience of learning. The group project at the end of the course has also been very beneficial for connections.”
2. 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: __63________
· Positive:	__100_____ % of ___42_____ number of respondents
· Neutral:	___0___ % of ___42____ number of respondents
· Negative:	___0___ % of ___42____ 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 2b.       
Choose One:  
· _☒__ 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.
___23.8__% of students, out of a total __63__ 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)
· ___ 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
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.  
[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.  
Three sections of ENGR 1731 were taught during the spring 2024 semester. All sections were taught in person, with two lecture meetings of 50 minutes per week and one lab meeting of an hour and 40 minutes, for a three-credit-hour course. All course materials were available to students on our learning management system (Folio), so they had access to all materials in one place.
In the three combined sections of the course, the following measures were aggregated as the average for all students.
· Drop, fail, withdraw (DFW) delta rates:  15/63 students = ~23.8% (D=0, F=10, W=5)
· Course retention and completion rates:  48/63 students = ~76.2%
· Average GPA: 2.5 (Spring 2024)
· Pre-and post-transformation DFW comparison: 18/50 ~36% (during previous semester, Fall 2023)
· Student success in learning objectives: 48/49 = 97.9% (48 students engaged in High-impact practices supported by the OER to meet learning outcomes; out of all 49 students, only 1 student failed; and all other students who failed stopped coming to class did not engage in labs or project)
In the three course sections, the following describes the student grade distribution during the spring 2024 semester in the ENGR 1731 course.
Grade A: 18 students of 63  ~ 28.6%
Grade B: 13 students of 63  ~ 20.6%
Grade C: 17 students of 63  ~ 26.9%
Grade D: 0 students of 63    ~ 0%
Grade F: 10 students of 63   ~ 15.8%
Grade W: 5 students of 63   ~ 7.9%
The DFW rate for the three course sections in the Spring 2024 semester was 23.8%, which, while high, is a notable improvement from previous semesters. As indicated earlier, 5 students withdrew, most probably due to the Calculus 1 co-requisite requirement; dropping Calculus 1 necessitated their withdrawal from this course as well. Among the students who failed, 9 out of 10 were notably absent from class, unengaged in labs, and did not participate in the project work. The remaining student who failed did so despite contributing to the project presentation; his partner completed most of the project work, and he also struggled with poor attendance due to personal issues.
In comparison, the DFW rate was even higher in the Fall 2023 semester at about 36%. During this period, three students received a 'D', eight received an 'F', and seven withdrew ('W'). Some students who failed in the fall retook the course in the spring but continued to not attend class and failed again. Despite these challenges, there was a reduction in the DFW rate during the Spring 2024 semester compared to Fall 2023.
To empirically measure the model's effectiveness, a comparative study was conducted using two separate iterations of the same course, designated as control and test groups. The assessment of student performance in this study was based on a comparative statistical analysis. The control group consisted of students enrolled in the traditional format of the first-year computing course, focusing exclusively on MATLAB without the inclusion of project-based elements. Conversely, the test group participated in the same course, incorporating the newly proposed open-resource, project-based model. The study included 48 first-year students, 25 in the control group and 23 in the test group. Their academic performance was evaluated through their final exam grades.
The normal distribution fit of the final exam grades between the control and test groups is depicted in Figure 1. The results from this analysis highlighted a significant disparity in both the mean and standard deviation of grades between the two groups. Notably, the average score for the control group was 71.04, in contrast to the test group, which averaged 79.24. This finding represents an improvement of over 11.5% in overall academic performance as measured by course grades in the test group. However, it was observed that the test group exhibited a higher standard deviation in grades, suggesting greater variation from the mean. This variation is attributed to the necessity of further refining the Open Educational Resources (OER) material to enhance its user-friendliness and adaptability to diverse student requirements. These findings corroborate the initial hypothesis, indicating that the project-based model enhances student performance and fosters a more engaging and effective learning environment.
[image: A graph of a normal distribution fitting of students’ final exam grades of two offerings of the ENGR 1731 course.]
Figure 1. Normal fitting of students’ final exam grades of two offerings
To rigorously assess and confirm the preliminary results, an extensive statistical analysis was undertaken using Minitab statistical software. The research posited a null hypothesis asserting the absence of statistical differences in the final exam grades between the control and test groups due to the implementation of the model. The chosen method for hypothesis testing was the one-way analysis of variance (ANOVA), employing a 5% significance level (p=0.05) as the probability of error criterion. The dependent variable in this analysis was the students' final exam grades at the conclusion of the course. The primary factor under examination was the treatment effect, which was modeled based on the final exam grades in both the control and test groups. The two-level treatment compared the traditional delivery of the computational thinking course (control group) against the innovative delivery using the OER project-based model (test group).
[image: A screenshot of the outcome of the one-way ANOVA analysis]
Figure 2. The outcome of the one-way ANOVA analysis  

The results, as depicted in Figure 2, yielded a p-value of 0.031, falling below the established threshold of 0.05 for significance. Consequently, the null hypothesis, which suggested no significant difference between the groups, was rejected at a confidence level of 96.9%. This finding led to the conclusion that there is a statistically significant difference between the control and test groups, thereby validating the efficacy of the proposed model. Additionally, considering this study's relatively small sample size, the Cohen’s effect size was calculated. The obtained Cohen's d values, ranging from 0.577 to 0.726, indicate that the model had a medium to large effect on student performance despite the limitations imposed by the sample size.
Student Evaluation Surveys (measures of impact on student success and experience)
In addition to the quantitative outcomes, student satisfaction with the OER material and the course restructuring was also reflected in their final course evaluations conducted toward the end of the semester. 
The following questions are part of the standard university student evaluation questionnaire that mainly addresses the course material/learning environment that impacted student success and experience. The provided measures are calculated based on three course sections.  The measure of each question is on a scale of 4.  
  Q8)   Offered suggestions for experiencing, learning, or studying the materials: 3.73/4 ~ 93.3%
  Q9)   Modeled skills that I was expected to learn in this course: 3.82/4 ~ 95.5%
Q12)   Gave appropriate guidance: 3.78/4 ~ 94.5%
Q15)   Included materials from diverse perspectives: 3.65/4  ~ 91.3%
Q16)   My knowledge has improved because of this course: 3.85/4  ~96.3% 
Q17)  The amount of time I spend studying was beneficial to my learning: 3.68/4 ~92%

The student evaluation of the teaching material seems to be very high compared to the average student evaluation in the university. All the measures are above 90% satisfaction, indicating that most students either strongly agree or agree with the questions asked.
3. 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. 
The ENGR 1731 Computing for Engineers course, offered at the freshman level within the Electrical and Computer Engineering Department, is available each semester. Typically, we offer two to three sections in the fall and spring and one section in the summer, depending on student demand. We plan to consistently utilize the Open Educational Resources (OER) developed for this course in future semesters. This OER alleviates our students' financial burden and incorporates high-impact, experiential learning practices.
Significant departmental resources have been invested in procuring experiential kits for all course participants, affirming our commitment to both maintaining and enhancing these valuable educational tools. Our ongoing efforts to improve and update the OER will include:
· Accessibility and Sharing: All OER materials will be publicly available on a designated Google site (https://sites.google.com/georgiasouthern.edu/computing-for-engineer) to ensure easy access for all users.
· Feedback Implementation: We will actively seek and incorporate student feedback to refine the OER, scheduling updates semi-annually for minor adjustments and annually for major revisions.
· Content Updates: We will update the OER resources to align with future teaching pedagogies, such as adding more relevant videos and resources to enhance learning outcomes and student engagement.
4. 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.
During this project, I learned so much about the availability of OER resources that I am more inclined to look for them for other courses I teach. Currently, I teach a senior-level class, but I have not found as many materials for it. However, I plan on collaborating with colleagues who may have taught the course to work on another transformation project in the near future.
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 have already presented our approach at the ASEE Southeastern Conference in March 2024, with the title of the paper, “Teaching Computational Thinking using open-source, High-Impact Project-based Approach”. We plan to further collect and analyze data on student success with the new materials and as we improve the course and develop ancillary materials in the future. 
5. 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. 
We had not taken any team or class photos.
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