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1. Project Narrative
I have been a Lecturer in the Chemistry department at UNG for five years.  In that short time, I have quickly realized there is more to teaching than just standing in front of students and giving information.  There is a need to engage and convince them the topic you are teaching is interesting and relevant.  In several of our lecture courses, we have implemented the use of case studies.  The students taking these courses are allied health majors or students pursing a degree related to the medical field.  We realized we needed to do more than teach students to draw structures, name compounds, and learn chemical reactions.  These students need to know how to apply the course content to their career choices.  After several discussions with colleagues teaching similar courses, we decided to try using case studies.  Case studies are exercises in which students study a historical, hypothetical, or current news situation and apply that situation to course content.  The case studies also allow for discussion, decision making, and problem-solving scenarios.  Additionally, they offer some flexibility and change in routine in the course.  Case studies can be assigned as an in-class activity, homework assignment, or group discussion work.

	Using the case studies served a few purposes.  While learning about case studies I found a quote which encouraged me to pursue this avenue.  “Failure to connect course content to the real world has repeatedly been shown to contribute to students leaving the sciences”-Seymour and Hewitt.  Many of the nursing students did not understand why they needed chemistry to pursue a degree in nursing.  Therefore, the main purpose of introducing the case studies was to incorporate medical situations into the course content.  The second purpose was to change the mindset of students.  The goal was to show them the connection between the chemistry and the medical situations they may encounter in their future jobs.  Chemistry has a reputation for being a vague and difficult subject, and students often begin the semester with an “I can’t do this” attitude.  By offering the case studies as a learning tool, we hoped to build student confidence, change the mindset, and offer a more active learning approach.  Students could actively work on a problem with a real/hypothetical scenario instead of just listening to a traditional lecture.  
Before writing this grant, I investigated using case studies in my courses.  I started by looking at pre-written case studies on the National Center for Case Study Teaching in Science website (http://sciencecases.lib.buffalo.edu/cs/).  The first study I assigned involved a true story of a nurse who had given a baby an adult dose of medication, and the baby died.  I assigned it as a homework assignment and students were allowed to work on the study together.  We held a class discussion about the study on the due date, and the students engaged in the discussion with many opinions.  After the discussion, I realized the studies might be a good fit for our courses.
The proposal for this grant was to develop six case studies to be used in the CHEM 1152, CHEM 3100, CHEM 4824, CHEM 4841, and CHEM 4842 courses on three of our UNG campuses.  Case study topics include Blood Clotting, Immunization, The Stereochemistry of Ephedrine, Understanding Solutions, Red Blood Cell Alloimmunization, and Radioactivity.

2. [bookmark: _Hlk40434350]Project Plans and Timeline
All team members were involved in each of the tasks listed below.  
May 1-10, 2019 Final topics for Case Studies established.  Each team member chose two topics to develop from a list of topics.  Topics were chosen based on relevant applications to medical scenarios.
May 10-August 10, 2019:  Each team member gathered a list of references and began to develop the study for the topics chosen.  
In the Fall 2019 semester, completed case studies were implemented in chemistry courses listed above.  Edits to the studies were made at the end of the semester based on instructor and student feedback.
In the Spring 2020 semester, a student questionnaire was given to evaluate the effectiveness of the case studies.  Unfortunately, due to the COVID-19 closures of the campuses, we were not able to perform as many assessment exercises as originally planned.  The data that was compiled was submitted with the studies.
3. Lessons Learned
Grants M83 and M86 were my first grant projects.  I certainly learned a great deal during the course of the projects.  The following is a list of things I found a little challenging and things I would do differently next time.
· I was surprised by the amount of paperwork which needed to be signed for a mini grant.
· I struggled with the process to purchase supplies and “zero out” my grant balances.  
· I would have held more meetings within the team to tighten deadlines.
· I would have given more time to implement the studies in the courses.
· I would have also given more time to make assessments.  I was quite naïve about the IRB requirements for more in-depth assessments.
· Unfortunately, due to the COVID 19 closures we were unable to travel to spring conferences and needed to reassign budget items.  I feel we would have benefited discussing our project with peers outside of our institution.

4. Materials Description
Six case studies, case study keys, and instructor notes were developed for this grant project.  A brief description of the studies is as follows:
Blood Clotting- This case study discusses the causes, symptoms, and possible treatments for blood clots.  I chose this study because the story is about my brother who was misdiagnosed with a clot and almost died.  I felt it was a study that included the importance of proper diagnosis in a medical situation.
Immunization-This case study includes a brief history of immunization, how vaccines work, what type of vaccines are available, what chemicals can be found in vaccines, and why people may choose not to be vaccinated.  This study was written before the COVID-19 pandemic, but more information can be added to it concerning a possible vaccination for the COVID-19 virus.
The Stereochemistry of Ephedrine- This case study centers around the drug ephedrine.  The study discusses how ephedrine binds to adrenergic receptors.  Ephedrine is a chiral molecule which means it has stereoisomers.  This study focuses on stereochemistry and guides students on how stereoisomers bind to specific receptors.  The way an isomer binds to a receptor affects how a drug interacts with our body.
Understanding Solutions- This case study connects the concepts of concentration and molarity in chemistry terms to terms used in a medical field.  Students will study the concepts of osmolarity, molarity, hyper and hypotonic solutions, and salt solutions.  The study involves the story of a young nurse learning to understand the important terms and solutions in a medical situation.
Red Blood Cell Alloimmunization- This case study discusses the differences of blood types and blood type groups (ABO and Rh).  The study focuses on the possibility of complications due to allergic reactions to red blood cell antigens (alloimmunization).  Alloimmunization is especially harmful for patients needing blood transfusions or women and fetuses during pregnancy.  
Radioactivity- This case study discusses thyroid hormones and how problems with these hormones can be treated with radiation.  Students learn about the function of the thyroid and causes of hypo and hyperthyroidism.  Students also learn about radioactive treatment, half lives of radiation, and types of radiation.

5. Future Plans
In future semesters, I would like to continue to use the case studies developed in the project.  Because we were unable to accomplish gathering enough data for assessment, I would like to continue to gather more data.  Furthermore, I would like to compile the data from individual cases and an overall set of data for comparing the effectiveness of case studies to other course assignments such as homework.  After such data analysis it would be nice to present our findings at a local conference.
I would also like to write additional case studies to be used in these courses.  Students responded well to them, and I believe they are a great tool for teaching these chemistry subjects.
