Addressing the Viability of Pharmacy Education: Virtual vs. In-Person
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In March of 2020, President Trump declared a national emergency concerning the Coronavirus Pandemic in the United States. To limit This study examined and compared the GPA, learning, leadership engagement, and wellness of California pharmacy students across

human transmission of the Coronavirus Disease 2019 (COVID-19), quarantine was implemented shifting society from being in-person in-person, virtual, and hybrid education settings.

, , . , , , , . , Independent-Samples Kruskal-Wallis Test Summary*
for school to virtual education. In addition to pharmacy school courses, intern pharmacists learn a multitude of practical clinical skills

including compounding, vaccinating, CPR training, and patient counseling. Furthermore, students gain hands-on experience in a P . o The GPA of a student captures their ability to apply the material that they’ve been taught during in-class assignments and exames.
pharmacy through completing experimental hours from Introductory Pharmacy Practice Experiences (IPPE) and Advanced Pharmacy significance Level = 0.05 Null hypothesis: Distribution of GRAS are the some cross 2l learning deliveries. As this was the primary endpoint of the study, current GPA’s of each student were examined based on their in-person or virtual
Practice Experiences (APPE). All of these experiences are difficult to fully replicate virtually and currently there is limited evidence that | St ' _— ' - ' Retali il lvpiothests | eleucation F)Iatform. S?nce the p-value is greate.r than 0-05,.the null hVPOthESiS wa.s re.tained .that there is no statistically significant
shows the real impact of virtual education. This raises concerns as to whether the virtual pharmacy curriculum can meet the standards . | . . difference in the median GPA values between in-person, virtual, and hybrid learning in the first three semesters. However,
of in-person education. Semester 2 0216 A4 Retain null hypothesis statistical analysis was not performed for semesters four, give, and six due to a loss of power caused by exclusions such as those
- - who did not complete later semesters at the time of the survey due to time away from school or retaking certain courses. These
Semester 3 0.228 42 Retain null hypothesis responses may not accurately reflect their virtual or in-person education.While GPA is an important factor in determining a
| | | | | | o | _. = . student’s ability to perform during exams, the ability to understand the concepts is not always captured through GPA. According to
To evaluate whether virtual education should remain a viable option for pharmacy schools in California by surveying the students from Semester 4** 0.58S 24 Retain null hypothesis . o . . . . . . .
Figure 1, participants’ confidence in understanding and applying course content was spread evenly for virtual education, while for
the classes of 2023, 2024, and 2025. . _ . o
Semester 5** Retain null hypothesis in-person education, the majority strongly agreed.
s sl TN nEm TpOlCH: Wellness is an important aspect in deciding which educational platform is more appropriate for a pharmacy curriculum, this study
Primary Endpoint: Current grade point average (GPA); Learning *Multiple comparisons are not performed because the overall test does not show significant differences across samples. also investigated students’ stress levels, which were generally higher for in-person education. Leadership development and
Secondary Endpoint: Extracurricular involvement and leadership; Wellness (level of stress); Student engagement in classroom activities **Data from semesters 4,5, and 6 cannot be used since the samples did not meet the minimum requirement of five observations extracurricular involvement were also examined. Developing these leadership skills is crucial for pharmacists to take on future
per group to use the Kruskal Wallis test. responsibilities, such as taking on managerial or mentoring roles. The study found that a majority of participants felt that virtual
| education hindered their ability to develop leadership skills, while in-person education did not. Student participation and
Confidence in Understanding and Applying otress Level Based on Education Format engagement were explored and found that a majority of participants believed that in-person education increased their attention
To assess whether or not virtual education is a viable option, an anonymous, web-based survey using Google Forms was created and " Course Concepts i ?g span. Participation during pharmacy school is particularly important during skills classes as it is important for students to engage in
distributed via email to California pharmacy students from the classes of 2023, 2024, and 2025. Prior to completing the survey, 8 4 "g 16 group and hands-on activities.
participants were instructed to review the Informed Consent Form, which collected data on various aspects of virtual education such § o5 ﬁg g
as GPA, extracurricular involvements, career preparation, educational finances, engagement, technology, and student wellness. All E 20 é_“ 10 For limitations, the study had sample size of only 49 participants, which is not generalizable to other populations. Additional
collected data was stored in HIPAA compliant Google Drive accessible only by study investigators. ‘5 15 ; 2 confounding variables such as varying levels of access to technology or support from tutors or parents were not accounted for in
| N | | ;g 12 I I I ;é 4 I I the study despite potentially influencing student performance and subsequent responses. As the semesters progressed, attrition
The study was conducted between September and December 2022, with 49 participants. The survey consisted of 54 questions Z , I I g . occurred due to lack of response, N/A response (i.e from retaking a semester and receiving a higher GPA), or other reasons leading
including open-ended, close-ended, Likert scale, and multiple choice style questions. DIONgly Agres Neutral Hisagres: oirongy =xyemely,  Rainy Nedtral.  Somewnat  Not N/A to lack of data. A 54-question survey may contribute recall bias and question fatigue, which may alter response accuracy.
Using the IBM SPSS Statistics/IBM SPSS Statistics Processor version 28.0.0.0, a Kruskal-Wallis ANOVA test was used to compare the Agres | Hisagres iaseag  Bimesp eERC  RiIRARC
median scores of students in three different learning modes: virtual, hybrid, and in-person learning. Numerical values were then VIS S wmon M Viiial M larperson The results of this study provide support for virtual curriculum delivery as a possible effective learning modality but may not be
translated into graphs and tables using Microsoft Excel. Only participants who had completed a full academic year in a California Learning (Figure 1) Wellness (Figure 2) effective as in-person instruction. Further research is needed to understand the viability and effectiveness of different learning
pharmacy school were eligible for the survey. modalities, including how professors communicate with students, how students learn, and the adaptability of course content.
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A total of 49 people from five different pharmacy schools took part in the study. The Kruskal-Wallis 3+ samples independent test was < 16 B 55
chosen to analyze the GPA data between in-person, hybrid, and virtual learning assuming since the ordinal data had no confounders j§ - il This survey of pharmacy students in California found no significant difference in GPA between in-person and virtual education.
and followed a parallel design. The data was analyzed using IBM SPSS Statistics/IBM SPSS Statistics Processor version 28.0.0.0. The S 13 % = In-person education showed higher engagement, leadership involvement, and learning, but also resulted in higher stress levels. Virtual
alpha significance level was set to 0.05 with a confidence level of 95%. The null hypothesis was that the distribution of the GPAs are S g 5 2 education was found to be advantageous in various aspects such as better time flexibility, accessibility, and self-directed learning, but
the same across all learning deliveries. Since the three independent samples needed at least five observations in each group, the test é 5 ;‘é 15 lacked face-to-face interaction and was prone to technical issues. The results of this analysis have practical implications that can be
could not be used to analyze GPAs in semesters four, five, and six, as not all groups had at least five observations. 4 ;1 I I I l z used by educators to create a flexible curriculum that combines in-person, hybrid, and virtual courses based on the outcomes of
¢ R ——— P R S —— . — students and flexibility on the subject matter. Pharmacy schools having in-person courses help replicate the interactive workflow and
Uisagree : e No/Chanae frei Preioiis S asien interprofessional communication in a pharmacy setting. However, they can also take advantage of technologies such as simulations by
mVirtual = Hybrid = In-Person mVirtual = In person having some courses be held virtually to increase accessibility and build technological skills in students. Further investigation can be
Al-Alami ZM, Adwan SW, Alsous M. Remote learning during covid-19 lockdown: A study on anatomy and histology education for Leadership (Figure 3) Engagement (Figure 4) done to examine outcomes from specific course subjects held over different platforms and to expand the target population to
pharmacy students in Jordan. Anatomical sciences education. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9011493/. Published oharmacy schools outside of California to help guide decisions around curriculum development, resource allocation,and general
February 11, 2022. Accessed March 7, 2023. 49 responses were collected from the anonymous web-based survey. 75.5% of respondents were from University of the Pacific education policies.

Bailenson, J. N. (2021). Nonverbal overload: A theoretical argument for the causes of Zoom fatigue. Technology, Mind, and Behavior,
2(1). doi:10.1037/tmb0000030
Pires C. Perceptions of pharmacy students on the e-learning strategies adopted during the COVID-19 pandemic: A systematic review.

Thomas J. Long School of Pharmacy, 10.1% from Touro University California College of Pharmacy, 6.1% from University of California
San Diego Skaggs School of Pharmacy, 4.1% from Loma Linda University School of Pharmacy, and 4.1% from University of California

Pharmacy (Basel, Switzerland). https://www.ncbi.nIm.nih.gov/pmc/articles/PMC8874398/. Published February 15, 2022. Accessed Irvine School of Pharmacy and Pharmaceutical Sciences. Among the respondents, 59.2% were from second-year pharmacy students,
March 7, 2023. 32.7% were from third-year pharmacy students, and 8.2% were from fourth-year pharmacy students. Current first-year pharmacy We would like to thank our faculty advisors, Veronica Bandy, PharmD MS, FCPhA, FCSHP, BCACP and Stephanie Manley, PharmD, for
Salter SM, Karia A, Sanfilippo FM, Clifford RM. Effectiveness of e-learning in pharmacy education. American journal of pharmaceutical students of the 2022-2023 school year were excluded from the study as they did not meet inclusion criteria of completing at least one their support and assistance. We would like to acknowledge the CPhA CAPSLEAD Program for giving us the opportunity to participate

education. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4028592/. Published May 15, 2014. Accessed March 7, 2023. in this program.

full academic year from a pharmacy school in California.



