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1. Narrative
The goals of this project were to lower the student's cost for the learning materials associated with The Universe of Energy (Physical Science I), to enhance the learning experience and to improve student success rate. To this end, we offered no-cost, high quality learning materials for students in The Universe of Energy (PHSC 1100) at Valdosta State University by converting from the current textbook to the Concept of Physics (OpenStax) and the Concept of Chemistry (OpenStax) textbook. During the implementation of this project, we measured the effectiveness of this transformation by assessing DFW (Drop, Fail, and Withdraw) rates, course enrollment data and completion rates. To understand about the impact on the learning experience of students. Students had an overall positive opinion of the open educational resources. Even though drop, withdraw, or Fail (D/W/F) rates increased, student performance increased as well. 
The cost to students substantially dropped for this project. A total of 58 students enrolled in the course sections saved and estimated total of $13917. One of the sections of the course had supplementary textbook with optional additional cost. While the other one replaced them with open educational resources. 

The average GPA for PHSC 1100 course increased from 2.57 to 3.13 for sections using the open educational resources. A challenge for instructors was the lack of associated supplemental materials for physical science course.  Therefore, explanatory presentation slides with supporting text, pictures and diagrams had to be developed for use in the classroom.  Additionally, homework problems were developed and provided as part of the course assessment in Blazeview (BrightSpace by D2L). All the materials developed for the PHSC 1100 course have been stored within a master course shell in Blazeview (BrightSpace by D2L). All the faculty members teaching this course at VSU will have access to the teaching materials. Finally, these materials have been published in open-access platforms via VSU Lib-guides in order to be shared with institutions throughout Georgia. 

 
2. Quotes
Unfortunately, any direct comments about the College Physics textbook were not found in the student course evaluations administered by the University.  The survey used by students to evaluate the textbook did not have a free response comment section.
3. 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?
Total number of students affected in this project: __58________
· Positive:	___55 _ % of ___20_____ number of respondents
· Neutral:	___25__ % of ___20_____ number of respondents
· Negative:	___20__ % of ___20_____ 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?
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?
___18.42% of students, out of a total ___38__ 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)

B. Measures Narrative

Drop/Withdraw/Fail Rates:
D/W/F data pre-implementation was sampled from one section of PHSC 1100 from a regular 16-week semester.  
	Pre-implementation: D/W/F data

	D/W/F Total
	2

	Total Enrolled
	35

	D/W/F %
	5.7%



D/W/F data post-implementation was collected from two sections of PHSC 1100 from different semesters. One section was taught in regular 16-week semester while the other section was taught in an 8- week Summer semester.
	Post-implementation: D/W/F data

	D/W/F Total
	11

	Total Enrolled
	58

	D/W/F %
	18.96%




Figure:  DFW rates of Physical Science (PHSC 1100) course for three consecutive semesters

The D/F/W rate for PHSC 1100 has increased between the pre implementation and the post implementation period of the project. However, the post-implementation period of the project was largely affected by the change of method of instruction. During the pre-implementation period the course was conducted in traditional face to face lecture format. While the post-implementation period the PHSC 1100 course had to be conducted in fully or partial online environment. This change of method of instruction has largely impacted the D/F/W rate comparison between the pre-implementation and the post-implementation period of the project.

Student Assessment: 

Average G.P.A: 
We focused on average GPA comparison to measure the effectiveness of this project. While the Average G.P.A. of PHSC 1100 classes offered in Fall 2019 and Fall 2020 stays relatively unchanged. However, the Summer 2020 class had a much higher average G.P.A. of 3.13 out of 4. For fairness, we would like to point out that the course was not offered in Spring 2020 and Summer 2020 was the only semester when the course was taught by one of the project participants, Dr. Dereth J Drake. 

Figure:  Average G.P.A.s of Physical Science (PHSC 1100) course for three consecutive semesters
Learning Assessments:
To assess the various aspects of the course and to evaluate the student performance the following learning outcomes were developed. The following questions based on the PHSC 1100 materials were designed to evaluate the learning outcomes. Towards the end of the semester, students were asked the following 25 questions broken up into 5 sections pertaining to the areas of PHSC 1100 course. Participation to the learning outcome assessment was not mandatory.
Learning outcome 1: Understand the process of the scientific method and its application to evaluate claims or solve problems. 
Learning Assessment Set 1:
LA#1-1) 
The synthesis of a large collection of information that contains well-tested and verified hypotheses about certain aspects of the world is known as a scientific 
	A.
	fact. 
	D.
	hypothesis. 

	B.
	theory. 
	E.
	none of these. 

	C.
	law or principle. 



LA#1-2) 
A person who says, “that’s only a theory” likely doesn’t know that a scientific theory is a 
	A.
	guess that involves many facts.

	B.
	hypothesis of sorts.

	C.
	vast synthesis of well-tested hypotheses and facts.

	D.
	guess that may or may not be factual.


LA#1-3) 
Why is reproducibility such a vital component of science?  
	A.
	Reproducibility is no longer considered to be a vital component of science because modern scientific procedures provide built-in assurances that results are correct.

	B.
	Reproducibility allows a scientist a second chance to show that his/her initial findings were correct.

	C.
	An experiment can only be considered valid if other scientists can reproduce the results.

	D.
	Reproducibility is a vital component of science because it provides repeat funding.


LA#1-4) 
A strength of science is that scientific theories
	A.
	can change with new data.

	B.
	are fixed.

	C.
	are the hypotheses of brilliant people.


LA#1-5) 
A scientific hypothesis can be disproved with
	A.
	one reproducible experiment.
	C.
	disapproval of other scientists.

	B.
	philosophical reasoning.
	D.
	many tests by many scientists.






	Evaluation of Learning Outcome 1

	
	Correct 
	Standard Deviation
	No. of Respondents

	LA# 1-1
	100%
	0.0%
	11

	LA# 1-2
	100%
	0.0%
	11

	LA# 1-3
	90.91%
	30.15%
	11

	LA# 1-4
	100%
	0.0%
	11

	LA# 1-5
	72.73%
	46.71%
	11



Learning Outcome 2: Analyze or predict the behavior of physical objects by applying the laws of motion, gravity and/or energy. 
Learning Assessment Set 2:
	LA#2-1) 
Whirl a rock at the end of a string and it follows a circular path.  If the string breaks, the tendency of the rock is to
	A.
	continue to follow a circular path.

	B.
	fly ahead along a straight-line path.

	C.
	spiral outward.



	LA#2-2) 
When you push with a horizontal 12-N force on a book that remains at rest, the force of friction on the book is
	A.
	slightly more than 12 N.
	C.
	exactly 12 N.

	B.
	zero.
	D.
	slightly less than 12 N.



	LA#2-3) 
A model airplane moves twice as fast as another identical model airplane. Compared with the kinetic energy of the slower airplane, the kinetic energy of the faster airplane is
	A.
	more than four times as much.
	C.
	the same for level flight.

	B.
	four times as much.
	D.
	twice as much.




LA#2-4)
	A.
	50 N to the left.
	C.
	100 N to the right.

	B.
	100 N to the left.
	D.
	50 N to the right.


A girl pushes a cart to the left with a 100-N force. A boy pushes it to the right with a 50-N force. The net force exerted on the cart is


LA#2-5)
	A.
	less than 5 m beneath its straight-line path. 

	B.
	more than 5 m beneath its straight-line path.

	C.
	5 m beneath its straight-line path.



If you drop a ball it will fall 5 m in the first second of fall. If you instead toss it sideways, in the first second it will fall a vertical distance of

	Evaluation of Learning Outcome 2

	
	Correct 
	Standard Deviation
	No. of Respondents

	LA# 2-1
	81.82 %
	40.45 %
	11

	LA# 2-2
	72.73 %
	46.71 %
	11

	LA# 2-3
	81.82 %
	40.45 %
	11

	LA# 2-4
	100 %
	0.00 %
	11

	LA# 2-5
	90.91 %
	30.15 %
	11




Learning Outcome 3: Analyze or predict the behavior of electrically charged objects, with an emphasis on everyday use of electrical energy.
Learning Assessment Set 3:
	LA#3-1) 
If you plug an electric toaster rated at 110-V into a 220-V outlet, current in the toaster will be
	A.
	more than twice what it should be.
	C.
	about the same as it was at 110 V. 

	B.
	about half of what it should be.
	D.
	about twice what it should be. 




	LA#3-2) 
	A.
	in series with the power line.

	B.
	in parallel with the power line.

	C.
	only to the device that seems a likely problem.


	When connecting a circuit breaker or safety fuse in a circuit, connect it

	LA#3-3) 
	A.
	increases.
	C.
	remains the same.

	B.
	decreases.


As more lamps are connected to a parallel circuit, the overall current from the power source


	LA#3-4) 
As a pair of oppositely charged particles are brought closer together, the force between them 
	A.
	is attractive and gets weaker.
	C.
	is repulsive and gets stronger.

	B.
	is repulsive and gets weaker.
	D.
	is attractive and gets stronger.



	LA#3-5) 
Lettering on the top part of a light bulb reads “24W 12V.” When properly used, the current in the bulb is  
	A.
	0.25 A.
	D.
	2 A.

	B.
	0.5 A.
	E.
	none of these.

	C.
	4 A.
	
	



	Evaluation of Learning Outcome 3

	
	Correct 
	Standard Deviation
	No. of Respondents

	LA# 3-1
	0 %
	0.00 %
	11

	LA# 3-2
	27.27 %
	46.71 %
	11

	LA# 3-3
	36.36 %
	50.45 %
	11

	LA# 3-4
	72.73 %
	46.71 %
	11

	LA# 3-5
	54.55 %
	52.22 %
	11



Learning Outcome 4: Use a basic understanding of the Periodic Table to predict physical or chemical properties of matter.
Learning Assessment Set 4:
	LA#4-1) 
	Which atom is the largest in diameter? 
	A.
	K
	D.
	Rb

	B.
	H
	E.
	Na

	C.
	Li




	LA#4-2) 
Which element would have chemical properties the most similar to chlorine (Cl, atomic number 17)? 
	A.
	O
	D.
	S

	B.
	Na
	E.
	Br

	C.
	Ar



LA#4-3)
	A.
	metals.
	C.
	isotopes of the same atom.

	B.
	made of relatively large atoms.
	D.
	in the same vertical column.


Radioactive strontium, Sr (atomic number 38), tends to accumulate in calcium-dependent bone marrow tissues (calcium, Ca, atomic number 20). This is because the periodic table shows that strontium and calcium are both


LA#4-4) 
If one proton is removed from the nucleus of a carbon-12 (C-12) atom, an atom of what element would be produced?
	A.
	Nitrogen-11 (N-11).
	C.
	Boron-11 (B-11).

	B.
	Carbon-11 (C-11).
	D.
	None of these. 



LA#4-5) 
Which of the following best describes ionic bonding?
	A.
	Two non-metal atoms sharing one or more of their electrons.

	B.
	A metal atom giving up one or more of its electrons to a non-metal atom. 

	C.
	Two metal atoms sharing one or more of their electrons.  

	D.
	None of the above. 



	Evaluation of Learning Outcome 4

	
	Correct 
	Standard Deviation
	No. of Respondents

	LA# 4-1
	72.73 %
	46.71 %
	11

	LA# 4-2
	100 %
	0.00 %
	11

	LA# 4-3
	72.73 %
	46.71 %
	11

	LA# 4-4
	63.64 %
	50.45 %
	11

	LA# 4-5
	9.09 %
	30.15 %
	11





Learning Outcome 5: Interpret the results of an experimental observation to determine a physical quantity, such as velocity, force, or electrical resistance.   
Learning Assessment set 5:
	LA#5-1) 
You connect a 6 V battery to a light bulb and measure a current of 2 A.  What is the resistance of the light bulb? 
	A.
	12 Ohms. 
	D.
	2 Ohms. 

	B.
	6 Ohms.
	E.
	None of the above. 

	C.
	3 Ohms 


	LA#5-2) 
A bowling ball takes 3 seconds to roll 18 m down the lane to hit the first pin.  If we assume the ball’s velocity is constant, what was the velocity of the ball?
	A.
	6 m/s.
	C.
	18 m/s.

	B.
	2 m/s.
	D.
	30 m/s.



	LA#5-3) 
	A.
	20 m/s.
	C.
	40 m/s. 

	B.
	4 m/s.
	D.
	None of these.


A state trooper in an airplane uses a stop watch to time a car as it travels 400 m between two lines painted on the road.  If the timer reads 10 seconds, what is the speed of the car?  

	LA#5-4) 
A ball starts from rest and rolls down an inclined plane. After 4 seconds, we determine that the speed of the ball is 12 m/s.  What was the acceleration of the ball? 
	A.
	3 m/s/s.
	D.
	12 m/s/s.

	B.
	4 m/s/s.
	E.
	none of these. 

	C.
	10 m/s/s.



LA#5-5)
A car has a mass of 1000 kg and accelerates at 2 m/s/s. What is the magnitude of the force exerted on the car?
	A.
	1500 N.
	D.
	1000 N.

	B.
	500 N.
	E.
	None of these. 

	C.
	2000 N.
	
	



	Evaluation of Learning Outcome 5

	
	Correct 
	Standard Deviation
	No. of Respondents

	LA# 5-1
	63.64 %
	50.45 %
	11

	LA# 5-2
	100 %
	0.00 %
	11

	LA# 5-3
	100 %
	0.00 %
	11

	LA# 5-4
	90.91 %
	30.15 %
	11

	LA# 5-5
	90.91 %
	30.15 %
	11



All five sections of the learning outcome data were collected during the 8-week Summer semester. During this semester, the performance of the students for majority of the learning assessment questions (13 out 25) were really impressive (90% or higher). 
Possible factors impacting outcomes 
Due to the sudden onset of the COVID-19 pandemic, several aspects of the project were affected. Until Fall 2019, the PHSC 1100 course was conducted in traditional face to face lecture format. Since the course was not offered in Spring 2020, during the post implementation phase of the project the PHSC 1100 courses were offered in either fully or partially online format. More specifically, during Fall 2020 while the campus was re-opening to the face to face lectures a lot of students were not attending the in-class lecture due to the on-going pandemic and sharp the rise of the on-campus infection numbers at the beginning of the semester. These situations might have contributed to the low participation and confusion among the students attending the PHSC 1100 during Fall 2020.
[bookmark: _GoBack]The pre and post completion in-class surveys were postponed minimizing the contact between the students and the faculty members. 

4. Sustainability Plan
All the materials developed for PHSC 1100 has been saved as a master course shell in Blazeview (BrightSpace by D2L). It can be accessed and modified by all the faculty members teaching this course at VSU. The team members will continue to develop additional teaching materials or modify the existing ones in the master course shell as they seem fit. All the teaching materials used in this course are currently hosted in open-access platforms via VSU Lib-guides, which can be accessed and downloaded by any interested faculty members and students. The VSU libguides page for PHSC 1100 can be accessed using the following link:
https://libguides.valdosta.edu/phsc1000alg 

5. Future Affordable Materials Plans
Due to the ongoing pandemic situation, we had to modify the instructional format between the pre-implementation and the post-implementation phase. We plan to develop additional homework problem sets and in-class worksheets in order to teach the course in a flipped lesson format. We hope this change in the instructional format will have a positive impact on the student retention and student G.P.A.
6. Future Scholarship Plans
Once the PHSC 1100 course is offered again in traditional (face to face) lecture format, we will present our data on the learning outcomes and student success in GAS (Georgia Academy of Science) Annual meeting or AAPT (Association of American Physics Teachers).
7. Description of Photograph (optional) 

 
DFW Rate

Fall 2019 (Pre implementation)	Summer 2020 (Post implementation)	Fall 2020 (Post implementation)	5.7099999999999998E-2	0.2	0.1845	


Average GPA

Fall 2019 (Pre implementation)	Summer 2020 (Post implementation)	Fall 2020 (Post implementation)	2.57	3.13	2.4500000000000002	


