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1. Narrative
This OER project sought to develop an original introductory biology laboratory manual which supports the tenets recommended by Vision and Change to integrate core concepts and competencies throughout the curriculum, focus on student-centered learning for all students and employ relevant, effective, outcome-oriented, engaging activities.	Comment by Glenn Alan Pfeifer: Consider dropping the “non-majors” clarifier throughout the proposal?
Proposed Specific Project Goals:
· Develop multiple modular activities within each topic commonly taught in the first semester of the biology laboratory course. Generally, 14 to 15 weeks of instruction are offered in a semester.
· Identify student learning outcomes for each topic appropriate to course level.
· Give faculty the flexibility to select activities to meet their student learning goals with their current campus resources.
· Activities will include at-home or technology assisted modules for distance learning 
· Activities will include vendor neutral options that are not equipment specific.
· Activities will include modules leading to scaffolded skill development.
· Content and competencies will link and scaffold between modules to improve cognitive mapping.
· All modules will include a case study, story, or working biologist link as an opener to engage student.
· All modules will include frequent mistakes/common errors section.
· All modules will include pre- and post- assessment tools.
· All modules will include safety instruction pertinent to activities in the module.
· Develop instructor resources and provide them online for free download.
· Laboratory prep manual
· Assessment guide
· Online resources
· Scaffold learning of fundamental skills to move students from novice learners to more intermediate learners.
· Improve course retention and student success. Student retention in classes using these materials will increase by 5%; student success (A,B,C,D rate will improve by 3% in classes using these materials).	Comment by Glenn Alan Pfeifer: Make sure Doug Ruch is giving you the success data that you need to show a baseline.   I spoke with him and copied you on your forwarded email.  He is supposed to reach out to you if he has questions and should complete your request after the first of the year.
· Improve student attitudes (attitude survey) of the relevance and importance of biology.
· Have the modular materials posted online so that faculty can download the entire manual or selected modules for their use.
Challenges, Accomplishments, Impacts on Teaching, Impacts on Students
This project had a very aggressive timeline, one module per week during the summer semester. The original intent of the project was to create activities in line with the tenets of Vision and Change. Dr. Finazzo was initially hoping to develop out-of-the-box activities that would encompass the tenets of Vision and Change and link and scaffold student learning. However, a one week turn-around time in the development of the materials really made that a difficult goal, but something that we will keep in mind going forward as revision of the materials continues. One aspect of Vision and Change is to teach biology with real world applications. We feel we accomplished that by using case studies and through several labs in which students explored the theoretical concepts while testing real world relevance, e.g., which antacid is the most effective at neutralizing stomach acid. 
Scaffolding the learning for students was also a challenge. Many of our students are under prepared for college-level science courses and all of the students in this course are non-majors.  They are accustomed to being “spoon fed” information for the test and not accustomed to independent thinking and open-ended, non-scripted outcomes. As a result, students sometimes felt uncertain of their abilities and their experimental outcomes. We developed a “Connections” activity that is like a concept map which did not actually scaffold learning but did allow students to connect and map the interrelated concepts. Students were asked to make connections between the current week’s activities and activities completed earlier in the semester. 
 A final consideration was that we were creating materials we hoped would assist all faculty teaching the course. More traditional activities would engender more adoptions of the materials and therefore it would benefit students more, than implementing a forward-thinking approach that would be less well received. We think this latter approach in the long-run will benefit student learning; this is the approach we will use as we continue the revisions.
Another unexpected outcome was that while some students printed the lab materials and brought them to class, many other students used a digital device such as a phone, tablet or laptop computer to complete their labs. Printing of the modules may have presented logistical and financial issue for some students. A few of the modules were long, up to 25 print pages. The modules included content and theory that were important to learning but not necessary for completion of the lab activities. Students could use digital devices in lab to access the materials, but they still needed to record data and complete lab reports that were integrated into the activities. One alternative is to upload the theory and lab report sections separately to allow students to download and print only the activity files/report sections if they so desire. We are also considering modifying the layout for each activity so that all written responses are in a response and lab activity file. Students could then read the activity file in lab using their digital device, perform the lab activity and record their responses on the printed response/lab report form. Students would only need to print this last file, not the entire module. 
I am not sure if this project has had a transformative impact on my instruction or simply reinforced my own existing pedagogical approach. It was enlightening to find out that students adopt OER so easily and many of the students participating in this project have used OER in other classes. I have always believed that science laboratories are where students really learn about the excitement and importance of science. This project did allow us to introduce new activities to the Newton Campus. The excitement of the students when they were extracting DNA or when they were trying to figure out the puzzle box was palpable and rewarding. It was certainly a worthwhile endeavor and more importantly gave us the opportunity to create a compendium of activities which will continue to grow and from which we can draw free resources for our students. 
2.  Quotes
I have included a copy of the PowerPoint presentation Ms. Rollins and I gave at the National Association of Biology Teachers Annual Professional Development Conference in November of last year. I have not included direct quotes from students, but several told Ms. Rollins and myself that OER materials were important to them. Many of our students receive financial aid and OER was an important financial boon, in fact a significant number of students said they would take fewer classes or not purchase a book at all if the book was too expensive.
3. Quantitative and Qualitative Measures
3a. 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? 
Students were surveyed during the fall semester. The overall student opinion of the materials was very high (see included PowerPoint)
Total number of students affected in this project: __76________
· Positive: __88_____ % of ____35____ number of respondents
· Neutral: __12_____ % of __35______ number of respondents
· Negative: ____0___ % of ___35_____ 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)
· ___       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?
Drop/Fail/Withdraw Rate:
Depending on what you and your institution can measure, this may also be known as a drop/failure rate or a withdraw/failure rate.
___22____% of students, out of a total __31_____ 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)
3b. Measures Narrative
Qualitative measures included student opinion surveys. This data is reviewed in the PowerPoint presentation included with uploaded materials.

	Fall 2017 and Spring 2018 (n=53)
	
	Fall 2018 and Spring 2019 (n=51)

	Grade Earned
	% of Students
	
	Grade Earned
	% of Students

	A
	5.7
	
	A
	23.5

	B
	30.2
	
	B
	15.7

	C
	28.3
	
	C
	21.6

	D
	15.1
	
	D
	19.6

	F
	15.1
	
	F
	11.7

	W
	7.5
	
	W
	7.8



Because of the small numbers of students (n approximately 50) involved in this study it is difficult to make hard and fast conclusions. The number of students withdrawing from the course was the same with both the old curriculum and the transformed curriculum. The number of students earning “F” grades was slightly higher in classes using the standard curriculum. However, the majority of students earning an “F” did so because they did not withdraw from the class and stopped attending. Of the students enrolled in classes using the standard curriculum 22.6% earned an “F” grade or withdrew compared to only 19.5% of students using the revised, transformed curriculum. Using the standard curriculum approximately 36% of students earned an “A” or “B” grade, with most students earning a “B” grade. More students (39.2%)using the transformed curriculum earned an “A” or “B” grade with more students earning an “A” grade. In fact more “A” grades were awarded than any other grade for students participating in this project, unlike the comparative classes using the standard curriculum where more students earned a “B” than any other grade.
4. Sustainability Plan
The materials developed for this project are stored in the non-major’s biology curriculum committee i-College site, so they are available to all the Perimeter College Faculty teaching the course. Additionally, all the staff involved in teaching and prepping biology laboratories on the Newton campus have access to the files. 
5. Future Plans
Biology is constantly changing as new discoveries are made. Similarly, biology education and approaches to student learning continue to change and improve. I view these materials as dynamic and living documents that must change as pedagogical approaches and discipline knowledge advances. In the future I am interested in improving linkage of individual activities to each other, introducing more inquiry-based activities and developing more learner-oriented assessment tools.
[bookmark: _GoBack]This project was presented November 10, 2018 at the National Association of Biology Teachers Annual Professional Development Conference. A poster session describing this work was accepted at the 2019 USG Teaching and Learning Conference. Unfortunately, the university did not fund the travel request for this meeting. Other venues are being explored for future presentations.
6.  Description of Photograph
We do not have a photograph. 
