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General Information
Date: 05/11/2023
Grant Round: Round 21     
Grant Number: Proposal 626
Institution Name(s): University of Georgia
Project Lead: Dr. Nandana Weliweriya 
Team Members (Name, Title, Department, Institutions if different, and email address for each): Dr. Shameer Abdeen, Lecturer at GSU
Course Name(s) and Course Numbers: PHYS 1251
Semester Project Began: Fall 2022
Final Semester of Implementation: Spring 2023
Total Number of Students Affected During Project: 432 over the past academic year but many more will use these videos in the upcoming semesters. 


1. Narrative
The objective of this project is to create a collection of high-quality pre-lecture videos to support introductory-level undergraduate Physics Courses. The aim is to ensure that students come to class prepared by providing them with concise and engaging videos that enhance their understanding of the course material. These pre-lecture videos are designed to be brief, typically ranging from 5 to 10 minutes in length. They go beyond the content covered in textbooks by incorporating real-life scenarios and 3-D representations of concepts. 
With the initial set of videos already developed and a continuous improvement grant secured, the project has made significant progress in improving student engagement and understanding. The project has successfully served a substantial number of students and is poised to continue its impact, reaching even more students in the future. Through ongoing refinement and expansion, the collection of pre-lecture videos will continue to evolve, supporting students' educational journey and fostering a deeper appreciation for the principles of physics.
Initial Transformation Grant: The project received an initial transformation grant during round 21, enabling the production of 12 pre-lecture videos focusing on selected topics in Newtonian mechanics. These videos cover fundamental concepts such as vector components, motion description through position-time, velocity-time, and acceleration-time graphs, projectile motion, friction, Newton's Laws, and objects on inclined planes. The goal of this phase was to establish a foundation for the project and provide students with accessible resources to support their learning. 
Continuous Improvement Grant: Following the successful completion of the initial phase, the project was awarded the continuous improvement grant with the grant number M220. This grant aims to facilitate the production of additional high-quality pre-lecture videos. Building upon the foundation set in the previous phase, the project seeks to expand the video collection, ensuring comprehensive coverage of the introductory-level physics curriculum. 
Impact on Students: By the end of the spring 2023 semester, the project has already made a significant impact, serving a total of 416 students in both the fall 2022 and spring 2023 semesters of the course PHYS 1251, Introductory Studio Physics for Engineers I. The pre-lecture videos have proven to be valuable resources, helping students prepare for class and fostering a deeper understanding of the subject matter. 
The videos are freely available for anyone on YouTube: https://www.youtube.com/@nandanaweliweriya-physicsa997/videos
These videos were assigned to students using eLC (LMS for UGA). The table below summarizes the total number of videos we have by now. 



	Published Date
	Video Title
	Video Duration (minutes)
	Views
	Watch time (hours)

	Playlist: Fall 2022 – Pre-Lecture videos

	Aug 18, 2022
	Pre-Lecture video 1: Motion, Vector components
	5:03
	440
	19.1

	Aug 21, 2022
	Why we need to learn about Vector components
	10:27
	1033
	39.6

	Aug 21, 2022
	Projectile example
	2:14
	25
	0.3

	Aug 23, 2022
	Position, Displacement vectors in 2 Dimension with an example
	9:24
	347
	23.4

	Sep 6, 2022
	position-time, velocity-time, acceleration-time graphs with Animations
	6:06
	268
	11.8

	Sep 11, 2022
	Projectile motion 1
	8:19
	460
	15.8

	Sep 13, 2022
	Projectile motion 2
	13:35
	378
	32.8

	Sep 25, 2022
	Calculus based physics: Getting started with Forces, visualize forces, and draw Free body diagrams
	10:23
	429
	32.2

	Oct 2, 2022
	Newton's Laws of Motion: Applications
	9:33
	344
	24.3

	Oct 3, 2022
	A block of mass m1 slides on a horizontal, frictionless surface and connected to a second mass m2.
	3:46
	487
	15.2

	Oct 9, 2022
	Friction for Calculus-based physics
	8:23
	391
	25.3

	Oct 11, 2022
	Object on an incline- figuring out components of gravitational force and examples
	5:39
	268
	12.1

	Oct 30, 2022
	Mechanical Energy Conservation
	17:04
	518
	54

	Oct 30, 2022
	simple Pendulum Example for Mechanical Energy Conservation
	6:17
	430
	19.3

	Nov 1, 2022
	Extended Work-Energy Theorem Example Spring and Ramp
	14:44
	628
	45.5

	Nov 13, 2022
	Collisions and explosions: When could I set up momentum and/or Kinetic Energy conservation equations
	13:38
	441
	35

	Dec 3, 2022
	examples of calculating Torque and apply Newton’s Second Law for Rotations
	15:54
	259
	27.2

	Dec 5, 2022
	Lab #9 Balancing Act - Static Equilibrium
	10:05
	538
	20.2

	
	
	
	
	

	Playlist: Spring 2023 – Pre-Lecture videos

	Jan 9, 2023
	Motion, Vectors/Scalers & Vector components
	6:56
	358
	24.8

	Jan 12, 2023
	Kinematics Definitions - Distance and Displacement
	7:19
	393
	24

	Jan 17, 2023
	Motion Graphs
	5:21
	289
	16.4

	Jan 18, 2023
	Constant Acceleration Equations - 1 D Kinematics
	5.07
	255
	13.1

	Jan 21, 2023
	Freely Falling Objects
	5:11
	387
	22.7

	Jan 29, 2023
	2D Kinematic equations
	5:35
	213
	11.4

	Jan 29, 2023
	Boy and Dog example - Apply 1-D kinematic equations when two objects are moving
	12:06
	210
	14.5

	Feb 2, 2023
	2 D Kinematics Special Case Projectile Motion
	5.46
	215
	12.7

	Feb 12, 2023
	Relative velocity
	5:21
	189
	8.8

	Feb 15, 2023
	Uniform Circular Motion (UCM)
	4:49
	298
	14.4

	Feb 18, 2023
	What is a Force, Types of Forces, Visualizing Forces
	4:59
	203
	10.2

	Mar 10, 2023
	Tension force on Ropes strings, Masses in contact, Massless Strings and Ropes
	5:28
	189
	9.5

	Mar 25, 2023
	Work done by forces
	5:16
	206
	10.1

	Apr 20, 2023
	Rotational Motion - getting started with Constant Angular Acceleration equations
	5:06
	139
	6.0

	
 
	Total
	250 minutes

	11228 views
	651.7 hours




This project has been a remarkable success, aiming to address the need for free course resources that enhance instructional quality while making education more accessible and affordable for students. Through the allocation of funds, we have been able to engage four undergraduate and high school students, including one from Gwinnett School of Mathematics, Science, and Technology and Peachtree Ridge High School, who are actively involved in producing simulations for the pre-lecture videos and providing their voices. This project offers an exceptional opportunity for these students to gain familiarity with simulations, enabling them to develop valuable hands-on experience while witnessing the impact of technology on enhancing physics instruction. 
The Significance of Simulations: Simulations play a pivotal role in this project, enriching the pre-lecture videos and making complex concepts more comprehensible for students. By incorporating simulations, we can create dynamic and interactive visualizations that bridge the gap between theoretical concepts and real-world applications. The inclusion of simulations not only enhances the quality of the educational resources but also provides students with an immersive learning experience that fosters a deeper understanding of physics principles. 
Benefits for Student Participants: For the undergraduate and high school students involved in the project, this is an exceptional opportunity to gain practical experience in developing simulations. Through their active participation, they are not only learning the technical aspects of creating simulations but also gaining insight into how technology can be utilized to improve physics instruction and make it more impactful. This firsthand exposure to the development and application of simulations will undoubtedly enhance their skills and knowledge in the field, equipping them for future endeavors in science, education, or technology. 
Integration with Ongoing Projects: It is worth noting that this proposed project is closely connected to and serves as a sub-project of the ongoing UGA Center of Teaching and Learning's Learning Technologies Grants (LTG) funded project. This collaboration enables us to leverage existing expertise, resources, and institutional support to enhance the quality and effectiveness of the pre-lecture videos. Additionally, our collaboration extends beyond the UGA campus, as we have also received funding to collaborate with the physics faculty at Georgia State University. This collaborative effort allows us to combine knowledge and resources from multiple institutions, ensuring a comprehensive and robust approach to improving physics education. 
Future Plans: Moving forward, the project intends to further improve the quality of the pre-lecture videos as part of its ongoing development. These videos will continue to be utilized in the upcoming summer 2023 semester, where Nandana Weliweriya, the instructor, will teach two sections of introductory-level physics courses, catering to over 250 students. Moreover, the project envisions extending its impact to future semesters, ensuring that the collection of pre-lecture videos remains a valuable resource for students in the years to come. 
Conclusion: In conclusion, this project has achieved tremendous success by providing free course resources that enhance instructional quality while addressing the need for accessible and affordable education. The involvement of undergraduate and high school students in developing simulations for the pre-lecture videos not only enriches their learning experience but also allows them to witness the potential impact of technology on improving physics instruction. As a sub-project of the ongoing LTG-funded project and in collaboration with Georgia State University, this initiative benefits from existing resources and expertise, further strengthening its ability to enhance physics education. Overall, this project serves as a testament to the power of collaboration, technology, and student involvement in advancing the field of physics education.

2. Quotes & Quantitative and Qualitative Measures
A. Uniform Measurements Questions
Student Opinion of Materials 
Was the overall student opinion about the materials used in the course positive, neutral, or negative?

PHYS 1251 students in the fall 2022, spring 2023 semesters have embraced these videos as an invaluable resource for their class preparation, and their appreciation for this learning tool is evident. The positive impact of these videos on students' understanding and engagement is best captured through their own feedback. To access their testimonials and firsthand experiences, kindly visit the following link: (Student feedback for PHYS 1251 pre lecture videos is fall 2022). These student testimonials serve as compelling evidence of the value and effectiveness of incorporating these videos into the learning journey of PHYS 1251 students, highlighting the significant role they play in enhancing comprehension and fostering a positive learning environment. 

The undergraduate students, Morgan Pickett & David Seiden presented a poster at UGA’s annual undergraduate symposium. 
https://www.researchgate.net/publication/369589001_Integrating_Well-Aligned_Pre-Lecture_Videos_in_Student-Centered_Large_Enrollment_Undergraduate_Physics_Courses

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?
· Positive: Higher performance outcomes measured over previous semester(s)

B. Measures Narrative

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?
During the Spring 2023 semester, the instructor (Nandana Weliweriya) successfully taught three sections of the 1251 courses, each with a robust enrollment of 72 students. The notable achievement of this semester lies in the exceptional performance of the students, as evidenced by the remarkably low number of zero drops, zero failed grades, and only four withdrawals across all sections.
 It is worth mentioning that these rates align with the instructor's track record over the past four years at UGA, indicating a consistent trend of maintaining high student retention and success rates. The absence of dropouts and failures reflects the instructor's commitment to providing a supportive and engaging learning environment. The implementation of effective instructional strategies, combined with the utilization of the course materials and resources, has evidently contributed to students' academic progress and achievements throughout the semester. The consistent pattern of positive outcomes in the instructor's classes reinforces the notion that the combination of quality instruction, comprehensive course materials, and active student engagement yields favorable results.

____0.0185___% of students, out of a total _____216__ students affected, dropped/failed/withdrew from the course in the final semester of implementation. 
· Neutral: This is the same percentage of students with D/F/W than previous semester(s)

3. Sustainability Plan

Our project team is committed to ensuring the continuous availability, maintenance, and updating of course materials to support future offerings of the course(s). 
Here is a description of how we plan to accomplish this: 
Online Platform: We will establish an online platform where the course materials will be hosted. This platform will serve as a centralized hub for accessing all the relevant resources, including the pre-lecture videos, simulations, and supplementary materials. Students will be able to easily navigate through the platform to access the specific materials they need for their studies. 
Maintenance Schedule: We will implement a regular maintenance schedule to ensure that the course materials remain up-to-date and accurate. This will involve reviewing the content periodically, verifying the accuracy of the information, and making any necessary updates or corrections. Our team will be responsible for monitoring the platform and promptly addressing any technical issues or concerns that may arise. 
Collaboration with Faculty: We recognize the importance of collaborating with faculty members who teach the course(s) to gather feedback and incorporate their expertise into the ongoing maintenance and updating process. We will actively seek input from faculty members to identify areas where improvements can be made and to ensure that the course materials align with the evolving curriculum and instructional goals. 
Student Feedback: We value the input and experiences of students using the course materials. We will provide channels for students to provide feedback on the materials, allowing them to share their suggestions, report any errors or issues, and offer insights on how the resources can be enhanced. Student feedback will be carefully considered and integrated into the maintenance and updating process to continuously improve the quality and effectiveness of the materials. 
Collaboration with Other Institutions: In addition to the ongoing collaboration with Georgia State University, we will explore opportunities to collaborate with other institutions and organizations that share similar goals in improving physics education. This collaboration may involve sharing resources, exchanging best practices, and collectively working towards the ongoing development and refinement of course materials. 
Ongoing Professional Development: Our project team will actively engage in professional development activities to stay updated with the latest advancements and best practices in physics education. This will enable us to incorporate new pedagogical approaches, technologies, and innovative strategies into the course materials to enhance their impact on student learning outcomes. 
By implementing these measures, we aim to ensure the long-term availability, maintenance, and updating of the course materials. This will enable future students to benefit from the resources and support their learning journey in the most effective and engaging manner.
4. Future Affordable Materials Plans & Future Scholarship Plans

Integration with Ongoing Projects: It is worth noting that this proposed project is closely connected to and serves as a sub-project of the ongoing UGA Center of Teaching and Learning's Learning Technologies Grants (LTG) funded project. This collaboration enables us to leverage existing expertise, resources, and institutional support to enhance the quality and effectiveness of the pre-lecture videos. Additionally, our collaboration extends beyond the UGA campus, as we have also received funding to collaborate with the physics faculty at Georgia State University. This collaborative effort allows us to combine knowledge and resources from multiple institutions, ensuring a comprehensive and robust approach to improving physics education. 
Future Plans: Moving forward, the project intends to further improve the quality of the pre-lecture videos as part of its ongoing development. These videos will continue to be utilized in the upcoming summer 2023 semester, where Nandana Weliweriya, the instructor, will teach two sections of introductory-level physics courses, catering to over 250 students. Moreover, the project envisions extending its impact to future semesters, ensuring that the collection of pre-lecture videos remains a valuable resource for students in the years to come. 

We use this opportunity to thank the Affordable Learning Georgia at the University System of Georgia for continued support for these projects. 

