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MEDICAL STUDENT RESEARCH ENGAGEMENT AND 
RESIDENCY MATCH IN THE UNITED STATES
Khalil Eldeeb | Godwin Y. Dogbey
Campbell University School of Osteopathic Medicine Lil-
lington, North Carolina U.S.A. | Campbell University School 
of Osteopathic Medicine Lillington, North Carolina U.S.A

PURPOSE: Increasingly, research or scientific method 
knowledge and skills are relevant and essential requisites 
for physicians. However, while the inclusion of research 
related activities in the curriculum of U.S. medical schools 
is growing, the importance of research experience in obtain-
ing medical residency positions is not fully examined.
METHODS: This study reviewed the importance of student 
involvement in research among other factors, from residency 
program directors’ perspectives in the selection of applicants 
for interview and subsequent ranking for residency match. 
This study reviewed and analyzed secondary database of the 
Program Director Surveys published by the National Resi-
dent Matching Program from 2018 to 2021.
RESULTS: For all residency specialties, between 2018 and 
2021, on average, 39% of the program directors cited research 
involvement as a factor for selection for interview and 29% 
ranking the applicant for the match. In 2018, the mean ratings 
of importance for research involvement as a factor for interview 
invitation and ranking for residency match were similar. How-
ever, the mean importance ratings were higher for applicant 
rankings for residency match compared with those for interview 
invitation in 2020 and 2021. In 2018 and 2020 surveys, the 
percentage of program directors who reported involvement in 
research as a factor in selecting an applicant for interview varied 
widely among the specialties. The percentage of program direc-
tors who cited involvement in research as a factor for ranking 
the applicants was generally lower than those for invitation for 
interview among most of the specialties, but Internal Medicine 
Pediatric in 2018 as well as Psychiatry, Pediatrics, and Radiol-
ogy-Diagnostic in 2020 showed an opposite trend.

CONCLUSION: In conclusion, while medical residency 
program directors recognize the importance of research 
involvement in selecting applicant for the match, there is a 
wide variation among specialties. Future studies should be 
directed at understanding the reasons and effects of these 
variations.

LGBTQ + CURRICULUM IN MEDICAL SCHOOL: 
VITAL FIRST STEPS
Pratima Singh, MD
Kansas City University, Kansas City, MO USA

PURPOSE: Medical school curriculum increasingly incorpo-
rates educational content that prepares graduates to address 
healthcare needs of the LGBTQ + community. A necessary 
starting point for this curriculum is a cultural literacy session 
that provides medical students a uniform, fundamental educa-
tion on definitions, language, and other verbal and non-verbal 
communication relevant to the LGBTQ + community.
METHODS: A novel 1-h session was delivered in the Fall 
2021 College of Medicine orientation week to establish base-
line LGBTQ + cultural literacy for incoming students. Learn-
ing objectives incorporated defining sexual orientation, gender, 
sex assigned at birth, gender identity, and gender expression; 
describing identities within the acronym LGBTQ + ; listing 
inclusive vocabulary options; describing strategies to recognize 
and mitigate personal implicit biases about LGBTQ + patients; 
listing preferred pronoun options; describing ways to initiate 
conversations about preferred pronouns; describing active and 
passive ways to provide allyship towards LGBTQ + individuals 
during a clinical encounter; and listing LGBTQ + resources for 
future patients and self-education. Didactic delivery alternated 
with actor scenarios, specifically scripted to demonstrate inap-
propriate and/or insensitive physician verbal and non-verbal 
communication with patients in the LGBTQ + community, 
paired with a follow-up demonstration that allowed for a more 
positive and affirmative approach.
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RESULTS: Pre- and post-course Likert-style questions 
distributed to students allowed them to self-reflect on their 
knowledge of the content and comfort level in engaging in 
the interactions presented. Comparison of all paired question 
sets showed a statistically significant increase (p < 0.001, 
t-test) in knowledge and comfort levels after the session.
CONCLUSION: Medical school education is evolving to 
address the healthcare needs of the LGBTQ + community. A 
cultural literacy program offers a vital first step in establish-
ing baseline knowledge and communication skills essential 
for competent, affirmative patient interactions.

TRANSITIONING MEDICAL STUDENTS DURING 
THE GLOBAL COVID-19 PANDEMIC TO COMPLETE 
SERVICE-LEARNING BY HELPING WITH TESTING 
AND VACCINATION CLINICS
Rhonda Cochran, MS. | Justin Zumwalt, MS.
Oklahoma State University College of Osteopathic Medi-
cine | Oklahoma State University College of Osteopathic 
Medicine

PURPOSE: Due to the COVID-19 pandemic, community 
partners were forced to restrict medical students from par-
ticipating in service-learning opportunities as a part of the 
Service-Learning and Community Engagement (SLCE) 
course at Oklahoma State University College of Osteo-
pathic Medicine (OSU COM). Because of our inability to 
have students in the community, there was a need to transi-
tion the medical students from our typical community-based 
experiential education to a focused initiative that was safe, 
impactful, relevant, and educational. We did this by creating 
service-learning opportunities for our students at COVID-
19 vaccination Clinics both in Tulsa and in Tahlequah, OK.
METHODS: New experiences were required for the SLCE 
course. There was also a developing need in the community 
to provide locations for the distribution of COVID-19 vac-
cinations. OSU COM in Tulsa partnered with OSU Medical 
Center while OSU COM CN partnered with the Cherokee 
Nation Health Services in Tahlequah to create vaccine clin-
ics. Students assisted with administering the vaccination, 
patient form completion, running supplies, and monitor-
ing the patient observation areas. Students were required to 
complete six 2-h sessions. Sign-Up Genius was utilized to 
create the schedule and select times throughout the semester 
that fit with our students’ courses. Communication was vital 
to ensuring a positive learning experience for students and 
ensuring the service provided was adequate and helpful.
RESULTS: There were 170 first-year medical students in 
SLCE I for the Spring 2021 semester. End-of-course reviews 
suggested positive learning experiences that include an 
enhanced understanding of the importance of health pro-
motion, using skills to help the community, and feeling like 

they were part of a larger healthcare professional commu-
nity. SLCE students assisted with the administration of about 
13,500 COVID-19 vaccinations.
CONCLUSION: Transitioning our medical students from 
our typical service-learning activities to the vaccination clin-
ics was a worthwhile and practical measure that benefited 
the community and the learning experience of our students.

UTILIZATION AND EFFICACY OF QUIZ-ENHANCED 
VIDEOCASTS FOR BASIC SCIENCE CONCEPT 
REVIEW IN CLINICAL COURSES
Martin Schmidt | Wayne Wilson
Des Moines University | Des Moines University

PURPOSE: Reviews of basic science concepts are impor-
tant parts of integrated clinical courses. However, students 
often perceive these reviews as loaded with redundant and 
excessively detailed content. A review of DMU second-year 
courses suggested that a review of relevant basic science 
concepts and disorders could be conducted in significantly 
less time than the currently scheduled hour-long lectures. 
The current study was undertaken to determine the efficacy 
and utilization of short, quiz-enhanced videocasts (QEVs) 
for the review of Biochemistry in second-year clinical sys-
tems courses.
METHODS: The content of 7 selected Biochemistry review 
lectures in DO and DPM programs was reduced to relevant, 
non-redundant material based on a thorough review of the 
DMU curriculum and publicly available information on 
licensing exam content. Short, scripted presentations with 
embedded quizzes were recorded as QEVs and offered as 
alternatives to corresponding full lectures. IRB approval was 
obtained to track download patterns of QEV/lecture record-
ings and for collecting student impressions of the effective-
ness of QEVs via anonymous survey.
RESULTS: Surveys and download data show that when 
QEV and lecture are offered as alternatives, the plurality of  
students utilize both content delivery methods. Lecture  
and QEV utilization patterns showed significant differences: 
While lecture downloads peaked shortly after the live lec-
ture, QEV streaming peaked in the days immediately preced-
ing the exam. Students comment confirm the full-hour lec-
tures are used for an initial survey of the topic while QEVs 
are often utilized for exam preparation. Qualitative analysis 
of student comments show that QEVs are seen as very use-
ful, effective, and time-saving additions to the curriculum.
CONCLUSION: Concise reviews of basic sciences are 
clearly a valued addition to the second-year medical cur-
riculum. While some students prefer to attend full-length 
lectures, most students rate the videocast format as the most 
effective means for topic review, particularly for focused 
exam preparation.
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HOLISTIC RECRUITMENT 2.0—A NEW VIRTUAL 
REALITY
Elizabeth Elliott | Elissa Love | Kathleen Thompson
Baylor College of Medicine | Baylor College of Medicine | 
Baylor College of Medicine

PURPOSE: According to the Association of American Medi-
cal Colleges, the practice of holistic admissions for student 
selection has gained popularity, as it permits evaluation of a 
broader range of criteria important for student success and 
the selection of individuals with the background and skills 
needed to meet the demands of our health care environment. 
Having providers similar in important dimensions of indi-
vidual identity enables communication and improves the 
provider-patient relationships. The practice of holistic admis-
sions requires not only process change, but also training for 
individuals involved in the selection process. The pandemic 
has strained many usual methods of communication and 
training, forcing changes to selection processes for programs.
METHODS: A top-tier Physician Assistant program 
changed their selection process to include holistic review, 
updating applicant scoring rubrics to include mission-
aligned goals. The program introduced training to system-
atically create an objective review of applicant. Information 
sessions were converted to an online platform. During the 
pandemic, the program created a virtual interview process 
to include interaction with current students and faculty. The 
interview process introduced panels that reflected the stu-
dent body diversity and targeted mission-aligned priorities.
RESULTS: Pre-holistic data showed the program lacked con-
sistency reaching targeted populations such as those with sig-
nificant leadership or military experience and those underrep-
resented in medicine. Aggregate post-holistic data indicated 
maintenance of high academic metrics, while increasing variety 
of mission-aligned experiences and attributes to their enrolled 
cohort. Qualitative data suggest virtual interview sessions 
yielded similar satisfaction with in-person admissions process.
CONCLUSIONS: This program successfully adapted their 
selection process to target mission-aligned attributes of 
applicants. Through holistic review, standardized training, 
and virtual interviews during a pandemic, the program mir-
rored the successes of their previous in-person experience.

BENEFITS & CHALLENGES OF ASYNCHRONOUS 
TEAM-BASED LEARNING APPROACHES TO GRAY-
AREA COURSE CONTENT
Amanda Burbage
EVMS

PURPOSE: Describe an approach in combining team-based 
learning and inquiry-based learning to implement a bespoke 
approach to asynchronous course design for subjective 

course content. This innovation is relevant within the current 
climate of increased demand for online learning opportuni-
ties which reach diverse audiences unable to participate in 
traditional learning schedules/settings.
METHODS: Team-based learning (TBL) is an active learn-
ing and small group instructional strategy using individual 
and team readiness activities receiving immediate feedback. 
TBL is assessed in face-to-face settings with “objective” 
course content (clear correct responses) (Parmelee et al., 
2012). Less understood are the ways TBL is conducted in 
asynchronous learning environments and how it can be modi-
fied for “subjective” or gray-area course content such as cur-
rent issues in medical and health professions education. To 
convert TBL online course context, including collaboration 
methods and the space/time of the online course must domi-
nate design choices. Instructors consider what data are used 
to determine TBL model efficacy and how students will dem-
onstrate engagement and learning (Dorneich et al., 2021). 
Little research is available to address TBL in subjective  
contexts; therefore, this innovation project used a theoreti-
cally similar pedagogical approach, IQL to promote formu-
lating questions, hypothesizing, investigating, and applying 
(Pedaste et al., 2015).
RESULTS: This course design exposed future educators to 
a unique learning environment that may inform their future 
teaching practices. Students reported appreciation for the 
design, clear expectations, exposure to multiple points of 
view, opportunities to collaborate with peers, and autonomy. 
Lessons learned through this innovation include appropri-
ate technology, choice, and level of involvement with team 
conversations for the instructor.
CONCLUSION: The asynchronous tools may be useful 
for those teaching online courses of objective content, and 
faculty involved with courses that promote thinking and 
decision-making in subjective courses may benefit from the 
innovative TBL/IQL combination.

EFFECTS OF STUDENT SOCIOECONOMIC STATUS 
ON ACADEMIC BENCHMARKS IN MEDICAL SCHOOL
Kencie Ely
Kirk Kerkorian School of Medicine at UNLV

PURPOSE: The objective of this study was to determine if 
socioeconomic disadvantage status was correlated to lower 
MCAT scores and academic benchmarks in medical school. 
Students from lower socioeconomic groups have been shown 
to underestimate their ability to get accepted to medical school 
or be successful once accepted. Prior studies have shown that 
a higher socioeconomic disadvantage status resulted in lower 
NBME Step scores. However, more research is needed to 
determine if these are institution-specific issues or a nation-
wide problem.
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METHODS: Data for this study were drawn from insti-
tutional databases in accordance with an approved IRB 
protocol. The AAMC education/occupation (EO) indica-
tor classifies applicants into five ordered groups. EO1 and 
EO2 are determined as economically disadvantaged, so we 
aggregated EO1 and EO2 status of KKSOM students. The 
disadvantaged groups were then compared to students with 
no financial disadvantage (using independent-sample t-tests) 
on the following test scores: MCAT, mean of all preclinical 
NBME subject exams, step 1, mean of all clinical NBME 
subject exams, and step 2.
RESULTS: Medical students in the disadvantaged group 
were found to have significantly lower MCAT scores than 
their counterparts. The disadvantaged group showed a non-
significant lower trend on all benchmarks until step 2 at 
which point they were higher compared to their wealthier 
classmates.
CONCLUSION: These results suggest that applicants from 
lower socioeconomic backgrounds who do poorly on the 
MCAT can be accepted with the expectation that they will 
catch up with other students. More multi-institutional wide 
studies need to be done to determine the generalizability of 
these findings.

APPLYING COGNITIVE INTEGRATION: A NOVEL 
ASYNCHRONOUS FOUNDATIONAL SCIENCE  
CURRICULUM FOR MEDICAL STUDENTS DURING 
CLERKSHIPS
Sam Brondfield, MD, MAEd | Katherine Hyland, PhD | 
Patricia Cornett, MD | Heidi Kirsch, MD, MS
University of California, San Francisco | University of Cali-
fornia, San Francisco | University of California, San Fran-
cisco | University of California, San Francisco

PURPOSE: Cognitive integration (CI) connects foundational 
science (FS) to medical practice and improves clinical rea-
soning. While evidence supports CI in medical training, the 
clinical relevance of FS is often obscure to medical students, 
and few learning materials exist to support CI during clerk-
ships. Providing effective and engaging tools to promote CI 
may enhance understanding of the clinical relevance of FS. 
We therefore aimed to create an online module to integrate 
FS into clerkships.
METHODS: Previous student feedback at our institution 
advocated for clinically relevant FS content. Applying Cog-
nitive Theory of Multimedia Learning principles, we (an 
oncologist, a biochemist, and an instructional designer) 
created a cancer module grounded in the hallmarks of can-
cer (HoC), a key FS principle. To emphasize clinical rel-
evance, we recorded patient interviews incorporating FS. 
The module, composed in Qualtrics, includes an introduc-
tion and four vignettes, each starting with a brief patient 
interview, followed by clinical text, images, questions, and 

explanations. Content co-created by the oncologist and bio-
chemist combined clinical and FS perspectives while refer-
encing HoC throughout. The evaluation plan includes writ-
ten learner feedback, a case-based pre/post-test, and review 
of clerkship assessments for evidence of CI.
RESULTS: Module completion takes 2 h, which can be 
divided into multiple sittings. Filming and editing cost 
$100/h. The project required approximately 60 faculty 
person-hours and 12 instructional designer person-hours. 
Interviewed patients expressed gratitude for sharing their 
stories with students.
CONCLUSION: This novel interactive module can serve 
as a model for development of clerkship curricula promot-
ing CI. Module creation based on real patients resulted in 
authentic story-telling and enhanced FS relevance. Con-
tent development involving a clinician and a basic scientist 
aligned with CI goals. Limitations include the need for fund-
ing and instructional design assistance. For future iterations, 
involving learners in curriculum development may decrease 
faculty burden and increase student interest in FS.

PIPELINING HEALTH SYSTEMS SCIENCE IN POST-
BACCALAUREATE PREMEDICAL PROGRAMS
Stephen Schneid | Patrick Loehr | Eduardo Fricovsky | Jung 
Kim
University of California, San Diego | University of Califor-
nia, San Diego | University of California, San Diego | Kaiser 
Permanente Bernard J. Tyson School of Medicine

PURPOSE: Health System Science (HSS) is recognized as 
the third pillar of medical education that teaches how sys-
tems of health are designed, delivered, and impact popula-
tions. Undergraduate medical education (UME) has incor-
porated HSS into their curricula, yet reported mixed student 
receptivity and engagement. Anchoring prospective medical 
students to HSS prior to matriculating into UME could not 
only improve the receptivity of HSS among medical students 
but also afford applicants to medical school the opportu-
nity to demonstrate how their own lived experiences will 
contribute to a more diverse school culture and physician 
workforce.
METHODS: Through a 1-year academic record-enhancing 
postbaccalaureate premedical (PBPM) program, we intro-
duced HSS to the 25 student cohort during their first bio-
medical science course and evaluated for curriculum feasi-
bility and student satisfaction. The HSS thread incorporated 
asynchronous free online modules produced by a national 
group of HSS educators, followed by a required graded 
reflection at the end of the training.
RESULTS: Incorporating HSS into our PBPM program was 
well received by the postbaccalaureate students, as reported 
by 100% of student reflections and a desire to learn more 
about HSS. Students found HSS content easily relatable 



S129Medical Science Educator (2022) 32 (Suppl 1):S125–S159 

1 3

to themes in medicine, reported a clearer understanding 
of social determinants of health, and expressed increased 
motivation in becoming patient advocates by volunteering 
in our student-run free clinics, which we have implemented 
for the remainder of the program. We found our curriculum 
intervention feasible and appealing to students because the 
resources were publicly available, high quality, and validat-
ing of personal experience.
CONCLUSIONS: We learned that pipeline PBPM programs 
provide an optimal environment to introduce premedical  
students to HSS content for many reasons: one that stu-
dents are highly committed to becoming successful patient  
advocates before applying to UME, and another that pipe-
line PBPM programs are able to facilitate applied learning 
experiences through student-run free clinics.

BRAVE NEW E-WORLD: MEDICAL STUDENTS’  
PREFERENCES FOR AND USAGE OF ELECTRONIC 
LEARNING RESOURCES DURING TWO DIFFERENT 
PHASES OF THEIR EDUCATION
Michael Hortsch | Erin Finn | Fred Ayres | Stephen Goldberg
University of Michigan Medical School | University of 
Michigan Medical School | University of Michigan Medi-
cal School | University of California Irvine Medical Center

PURPOSE: E-learning strategies have become an essential 
part of medical education. However, how and why medical 
students select hardware tools and software formats during 
their pre-clinical education has not been sufficiently ana-
lyzed and documented. Insight into e-learning resource uti-
lization by medical students will help educators and medical 
schools to decide which resources to offer to their students.
METHODS: Two medical school classes at a major US 
medical school were surveyed about their use of e-learning 
resources during either their first year of medical school 
or their preparation for their first licensing examination 
(USMLE ® Step 1). Their responses were analyzed for pat-
terns and significant changes.
RESULTS: Students’ answers indicated that computers 
and tablets were considered most important to support stu-
dents’ learning. During the first year, students often pre-
ferred resources that were tailored to the specific courses 
in their curriculum. In contrast, some preferences changed 
when students prepared for the USMLE ® Step 1, with stu-
dents shifting almost exclusively to commercial e-learning 
resources and adopting a solitary learning strategy. Across 
all phases of medical school education queried, peer advice 
was the major determinant influencing e-learning resource 
selection, videos were the most popular e-learning modality, 
and students cited efficient acquisition of knowledge and 
preparation for examinations as major reasons for e-learning 
tool utilization.

CONCLUSION: Students’ e-learning resource prefer-
ences differ by academic year, indicating that e-learning 
resources likely serve specific tasks, such as preparing for 
examinations. Additionally, a major determinant influencing 
e-learning resource selection was peer advice, with faculty 
only playing a minor advisory role. These factors should be 
considered when offering e-learning resources to medical 
students during different phases of their training.

DIVERSITY AMONG THE IAMSE MEDICAL EDUCATOR 
FELLOWSHIP PROGRAM GRADUATES
Khalil Eldeeb
School of Osteopathic Medicine | Campbell University 
School of Osteopathic Medicine Lillington, North Carolina 
U.S.A.

PURPOSE: The International Association of Medical Sci-
ence Educators (IAMSE) launched The Medical Educator 
Fellowship Program in 2010 to develop medical education 
scholars and leaders. The program operates currently in 
three phases: (a) completion of the AMEE Essential Skills 
in Medical Education course, (b) participation in 12 h of 
related and preapproved faculty development workshops, 
and (c) presentation of a mentored capstone research project. 
However, there is limited data about the program outcomes. 
In this study, we examined the diversity among the program 
graduates.
METHODS: This study reviewed the profiles of the IAMSE 
Fellows between 2010 and 2021. We utilized data published 
on the IAMSE website, Medical Sciences Educator Journal, 
and other public websites to gather demographic, geographic 
distribution, terminal degree, and specialty information of 
the IAMSE Fellows.
RESULTS: During the period 2010–2021, the IAMSE fel-
lowship program inducted 40 Fellows, of which (62.5% 
n = 25) were females. Terminal degrees distribution among 
the Fellows was Ph.D. (55%), M.D. (25%), and M.D./Ph.D. 
(15%), M.S. (2.5%), and EdD (2.5%). Geographically, the 
Fellows were in North America (72.5%), Asia (10%), South 
America (7.5%), Europe (5%), and Australia (5%). Most of 
the Fellows (62.5%) work in the USA, mainly in the north-
eastern and southeastern states. The Fellow’s affiliations 
included allopathic medical schools (77.5%), osteopathic 
medical schools (15%), and physical therapy (2.5%), arts 
and sciences (2.5%), and chiropractic (2.5%). The Fellow’s 
scientific specialties included basic sciences (72.5%) and 
clinical sciences (27.5%). Thirty-seven fellowship capstone 
projects were identified and focused on teaching methods 
and strategies (46%), assessment (38%), and curriculum 
design (16%).
CONCLUSION: The IAMSE fellowship program graduated 
a diverse group of health sciences educators and scholars. 
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Future studies will assess the impact of the fellowship on 
the Fellow’s scholarship, teaching, academic promotion, and 
leadership activities.

FACTORS INFLUENCING PA STUDENT ATTRITION
Jonathan Kilstrom
Yale University PA Online Program

PURPOSE: The aim of this study was to assess factors that 
influence physician assistant (PA) student well-being and 
attrition, and to compare faculty perceptions to the realities 
of the PA student experience.
METHODS: Three anonymous online surveys were dis-
tributed to 4 PA programs, one for each group of currently 
enrolled students, faculty/staff, and attritted students. Due 
to the staggered start dates of the included PA programs, 
students are at various stages of their PA training. We col-
lected and reviewed participant data using a combination 
of descriptive statistics, independent samples t-testing, and 
chi-square testing. All analyses were performed using SPSS 
Statistics Version 25 and an alpha of 0.05.
RESULTS: A total of 276 current students (276/462, 59.7%), 
24 faculty and staff (24/41, 58.5%) and 6 attrited students 
(6/26, 23.1%) consented to the survey. Faculty estimated that 
an average of 12.8% of PA students in their program have 
considered dropping out in the past 6 months, while 22.9% 
of students self-reported considering dropping out in the past 
6 months. The most frequently cited factors for considering 
dropping out were mental health and lack of connection to 
the program. Mental health was the highest cited reason for 
having taken or having considered taking a leave of absence.
CONCLUSION: Faculty perceptions were incongruent 
with the actual situations of their students. Mental health 
issues and a lack of connection to programs are the largest 
influencers of attrition. Given the challenges faculty have 
in attempting to identify students that are struggling with 
mental health, loneliness, or of dropping out, it is important 
for programs to realize that the scope of the problem is likely 
larger than they anticipate. Improving social connections and 
support both within the cohort and between faculty/staff and 
students has the potential to improve student wellness, men-
tal health, and retention in PA training.

PERCEPTIONS REGARDING CADAVERLESS ONLINE 
ANATOMY EDUCATION
Nirwana Fitriani Walenna | Lelimiska Irmadani | Asty  
Amalia Nurhadi | Rina Masadah | Peter GM de Jong
Hasanuddin University | Hasanuddin University | Hasanud-
din University | Hasanuddin University | Leiden University 
Medical Center

PURPOSE: One of the biggest impacts of anatomy educa-
tion is the opportunity for medical students to learn from 

cadavers. Due to the outbreak of COVID-19, medical edu-
cation has been transferred into an online format. Although 
online education itself has proven to be effective, there 
is no consensus among educators to replace dissection 
room teaching by online materials. Therefore, we wanted 
to explore the perceptions of students and teachers about 
cadaverless education.
METHODS: The study was conducted at the Faculty of 
Medicine at Hasanuddin University, South Sulawesi, Indo-
nesia, between June and August 2021. All first year medical 
students were invited to participate in a focus group inter-
view after attending online anatomy sessions. Additionally, 
teachers who teach anatomy in the first year were invited for 
an individual interview with the primary investigator. Inter-
views were conducted in the Indonesian language, recorded, 
and transcribed. Thematic analysis in this study was done 
based on guidance by Braun and Clarke (2006).
RESULTS: We performed three focus group sessions of 12 
students each, and 12 individual interviews with teachers. 
Analysis of the interviews yielded 4 main themes: Quality 
of Learning; Confidence/concerns in Knowledge and Skills; 
Ethics and Identity as a future physician; and Economical 
aspects. We found that students were worried and skeptical 
about the quality of the online education, as well as their 
capacity to practice medicine in the future without having 
experienced cadavers. On the contrary, teachers feel there is 
no difference between online and offline teaching as long as 
they can transfer knowledge in an interactive manner. Some 
teachers doubt student’s ability in psychomotor skills due to 
cadaverless teaching.
CONCLUSION: In this study, we discovered that students 
and teachers have different perspectives on cadaverless 
anatomy education. It is important to take both perspectives 
into consideration in developing future anatomy learning 
programs.

CASTING A WIDER NET: INCREASING INCLUSIVITY 
AND DIVERSITY IN FACULTY SEARCHES
Rachel Porter
Duke University Physician Assistant Program

PURPOSE: While calls to diversify the healthcare workforce 
have grown louder, many areas of medical education have 
not adequately responded. In 2018, only 3.6% of full-time 
medical school faculty were Black or African American, 
and only 5.5% were Hispanic/Latino/of Spanish Origin. A 
diverse healthcare workforce is associated with improved 
outcomes across the board. At the educational level, a 
diverse student body improves the learning of all students, 
and a diverse faculty is better able to support underrepre-
sented students and build inclusive learning culture. This 
abstract presents one program’s effort to conduct a more 
equitable faculty search and recruit candidates in alignment 
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with the program’s values of diversity, justice, equity, and 
inclusion.
METHODS: A multi-faceted approach was taken to reduce 
bias and increase equity within a faculty search. Program 
leadership provided the search committee chair with this 
specific charge, and the process began with selection of a 
diverse committee membership. Members engaged in anti-
bias training and bias checks became a standing item for 
all committee meetings, built into every step of the search. 
Strategies such as blinding CVs and creating a robust can-
didate evaluation rubric led to processes and tools that can 
be applied to future searches.
RESULTS: The search resulted in 14 applicants, 4 inter-
viewees, and 2 hires. Candidate feedback was positive and 
indicative of increased equity. Despite our best efforts to 
mitigate bias, we were unable to eliminate it, but we were 
able to identify and disrupt it. Several tools developed in our 
process represent successful outcomes that are already being 
applied to other hiring processes.
CONCLUSION: Deliberate actions to address bias in aca-
demic processes is critical to promoting more diverse health-
care faculty, and building student pipelines that advance 
health equity. While our interventions were limited to one 
faculty search process at one institution, there are impor-
tant lessons that may be applied to hiring, admissions, and 
awards selection.

UTILITY OF MINI-CEX FOR DIRECT OBSERVATION 
OF UNDERGRADUATE MEDICAL STUDENTS AT THE 
AGA KHAN UNIVERSITY
Shameel Shafqat | Isbaah Tejani | Muhammad Ali | Hemaila 
Tariq | Saniya R. Sabzwari
Medical College, Aga Khan University, Karachi, Pakistan. | 
Medical College, Aga Khan University, Karachi, Pakistan. | 
Medical College, Aga Khan University, Karachi, Pakistan. | 
Medical College, Aga Khan University, Karachi, Pakistan. |  
Department of Famil

PURPOSE: In a clinical setting, direct observation (DO) and 
its feedback are considered an effective method to evaluate 
and improve a medical students’ performance. One such tool 
for assessing clinical competency via DO is the mini-clinical 
evaluation exercise (Mini-CEX). We conducted a pilot study 
to assess the feasibility and effectiveness of using Mini-CEX 
for DO of medical students in the undergraduate medical 
program at the Aga Khan University.
METHODS: Our study was conducted throughout an entire 
academic year, with a total of 6 core clerkships selected from 
years 3 and 4. All participating faculty from each depart-
ment underwent mandatory training workshops for use of 
the tool and feedback strategies. Each student was assessed 
twice within one clerkship by one faculty, using a modified 
version of the Mini-CEX, and feedback was given after each 

DO. All stakeholders gave feedback on the process of DO 
via Mini-CEX at the end of the study.
RESULTS: We obtained three sets of results: Mini-CEX 
forms (282), student (70), and faculty (18) feedback. Over-
all, year 4 students performed significantly better in every 
aspect of evaluation, i.e., data gathering (P = 0.011), com-
munication of history/physical examination (P = 0.003), 
diagnosis/differential and management plan (P = 0.034), 
and organization of information (P = 0.010). Furthermore, 
students improved significantly in all areas of assessment 
in their 2nd evaluation (P < 0.001). While students (65.7%) 
and faculty (94.4%) alike felt this exercise substantially 
improved their mutual interaction, only 27.1% of students 
recommended formal implementation of this pilot com-
pared to 83.3% faculty, reporting feelings of intimidation 
from observation itself. Other challenges identified were 
time constraints, logistical issues, subjectivity, and varying 
interest from faculty.
CONCLUSION: Opportunities for direct observation and 
feedback can help improve clinical and diagnostic skills 
of medical students and strengthen their interaction with 
faculty. This ensures the quality of teaching, learning, and 
assessment processes, helping students achieve competency-
based outcomes within the curriculum.

IMPACT OF NEAR-PEER SURGICAL ANATOMY 
TEACHING PROGRAM ON MEDICAL STUDENT 
SELF-EFFICACY AND CONFIDENCE: LEARNER AND 
TEACHER PERSPECTIVES
Jennifer H. Diebolt | Melissa E. Cullom | Monia Reding | 
German Berbel | Carrie L. Francis | Jennifer A. Villwock
University of Kansas Medical Center, Kansas City, KS 
66160 | University of Kansas Medical Center, Kansas City, 
KS 66160 | University of Kansas Medical Center, Kansas 
City, KS 66160 | University of Kansas Medical Center, Kan-
sas City, KS 66160 | University

PURPOSE: As many medical schools have reduced the time 
devoted to traditional cadaver-based anatomy, new teaching 
methodologies, such as 3D anatomy tables and virtual real-
ity, have been developed to counteract these changes. How-
ever, many surgeons believe the cadaveric gross anatomy lab 
is essential to gaining basic dissection skills and understand-
ing of anatomic relationships. We developed the Clinical 
Anatomy Mentorship Program (CAMP), which is a novel 
near-peer surgical anatomy teaching program using Thiel-
embalmed cadavers. This project describes the successful 
implementation of CAMP into the KU School of Medicine 
Surgery Clerkship curriculum and its outcomes.
METHODS: This was a prospective quantitative and qualita-
tive study. All third-year medical students (M3s) at KUSOM 
on their surgery clerkship were eligible for inclusion for the 
learner cohort, n = 106. A group of fourth-year medical 
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students (M4s) self-identified as CAMP mentors were eli-
gible for inclusion for the teacher cohort, n = 40.
RESULTS: M3s have higher self-efficacy scores (t = 16.61, 
p < 0.001, ES = 1.62) after participating in CAMP, with 
scores increasing by an average of 6.6 points (95% CI 5.8–
7.4). Among 429 open-ended comments written by M3s, 
significant themes highlighted that CAMP taught them a 
much-needed refresher on anatomy, gave them an introduc-
tion to surgical anatomy and the operating room, and felt 
peer-to-peer teaching created a safe environment to ask ques-
tions. M4 mentors reported statistically significant increases 
in self-efficacy, confidence in teaching skills, and grit scores 
after teaching CAMP sessions throughout the academic year 
(p < 0.001). Among 113 open-ended comments written by 
M4 mentors, significant themes highlighted that CAMP 
helped them develop their teaching skills and surgical 
confidence.
CONCLUSIONS: We designed CAMP to address specific 
medical student needs for a surgically oriented anatomy and 
procedural skills curriculum. CAMP has enhanced self-
efficacy, anatomy knowledge, and operating room exposure 
in M3s, and self-efficacy, teaching skills, surgical anatomy 
knowledge, and surgical confidence in M4s.

INCREASING MOTIVATION FOR RESEARCH AND  
SCIENTIFIC REASONING SKILLS IN UNDERGRADUATE 
BIOMEDICAL STUDENTS USING INQUIRY BASED AND 
TEAM BASED LEARNING
Nelleke A Gruis | Jolanda Mol | Peter GM de Jong | Floris 
M van Blankenstein | Ivo de Boer
Leiden University Medical Center | Leiden University Medi-
cal Center | Leiden University Medical Center | Leiden Uni-
versity Medical Center | Leiden University Medical Center

PURPOSE: To introduce first-year students in the Biomedi-
cal Science program at Leiden University Medical Center 
(LUMC) to scientific reasoning, a 10-day introductory 
course on the topic of skin cancer is offered. In order to 
further enhance student initiative, curiosity, motivation and 
self-regulating skills, a combination of inquiry based learn-
ing (IBL) and team based learning (TBL) was introduced 
in 2020 and 2021. Both courses were delivered online due 
to COVID restrictions. In this study, we report on how the 
students perceive their abilities, motivation and performance 
in the research activities offered.
METHODS: A validated self-efficacy questionnaire was 
offered to the students before and after the course. To sys-
tematically evaluate the intervention, the outcomes of the 
LUMC course evaluations tool (GOES) over the years 2018 
and 2019 (pre-intervention) and 2020 and 2021 were used.
RESULTS: Outcomes of the GOES show that students in 
2020/2021 had a better understanding of the course subject 
skin cancer. Knowledge enhancement in the workgroups and 

activation in learning activities scored significantly higher in 
2020 and 2021, compared to previous years. The TBL for-
mat was well received and allowed for optimum interaction, 
peer learning and acquaintance. In 2020 and 2021, students 
filled out the self-efficacy questionnaire before (n = 135) and 
after the course (n = 76). Over the course, students’ scores 
significantly increased on three aspects: “research activi-
ties challenges me”; “I see multiple solutions when seeing 
a problem’; and “I am busy solving problems which I think 
should be solved”.
CONCLUSION: We observed that students rather quickly 
picked up the skill of defining research questions and were 
able to deepen their eagerness for more biomedical knowl-
edge by team-based learning. Introduction of IBL and TBL 
stimulated self-regulation aspects such as autonomy, sense 
of competence and relatedness to peers, resulting in an early 
authentic, undergraduate research experience with more 
active and motivated students.

DISCONTINUATION OF STEP 2 CS: AN OPPORTUNITY  
TO REINTRODUCE FORMATIVE CLINICAL SKILLS 
EXAMINATIONS FOR PRE-CLINICAL MEDICAL 
STUDENTS
Gabrielle R. Goldberg MD | Janice T. John DO, MS, MPH
Zucker School of Medicine at Hofstra/Northwell | Zucker 
School of Medicine at Hofstra/Northwell

PURPOSE: Medical schools employed high-stakes clini-
cal skills examinations (CSE) to prepare learners for step 
2 CS which unintentionally increased learner anxiety. Dis-
continuation of step 2 CS provided the opportunity to rein-
troduce formative clinical skills examinations (FCSEs) for 
preclinical medical students to provide real-time, individual-
ized feedback and decrease anxiety induced by high-stakes 
assessments.
METHODS: We reintroduced FCSE for preclinical medi-
cal students with the following format: students (1) gather a 
history from the SP, (2) complete a post-encounter assess-
ing diagnostic hypotheses and hypothesis-driven physical 
diagnosis, (3) perform a hypothesis-driven physical exam, 
(4) complete post-encounter assessing clinical reasoning and 
documentation, (5) participate in debrief and coaching with 
the SP and a faculty observer. Students receive an individu-
alized clinical skills formative feedback report inclusive of 
post-encounter and checklist performance, plus narrative 
faculty feedback.
RESULTS: FCSEs were reintroduced to 103 MS2 students 
in October 2021. Students provided overwhelmingly posi-
tive qualitative feedback. Eighty-five percent of students 
reported a decrease in anxiety compared with prior sum-
mative assessments. FCSE performance will be compared 
to historical performance on these linked encounters, pre-
viously administered as 2 stations in a summative CSE, 
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to confirm the switch to formative did not impact student 
performance.
CONCLUSIONS: FCSEs were well received by students 
and decreased student anxiety levels. Students received real-
time feedback on multiple clinical skills domains, including 
communication, clinical reasoning, and physical diagnosis. 
We have not yet assessed the impact of FCSE on longitudi-
nal performance. FCSE require significant faculty and SP 
time and training that may pose a limitation for some insti-
tutions but would be easily transferable to schools currently 
employing summative CSE.

PEER-ASSISTED LEARNING IN UNDERGRADUATE  
MEDICAL EDUCATION FOR RESILIENCY AND 
WELL-BEING
Casey Bassett | Cathy Snapp | Amy Baldwin | Janette Hill | 
Ruth DeBusk
Augusta University-University of Georgia Medical Part-
nership | Augusta University-University of Georgia Medi-
cal Partnership | Augusta University-University of Georgia 
Medical Partnership | University of Georgia | MBN Systems, 
LLC

PURPOSE: Medical students and physicians experience a 
high rate of mental health challenges. Peers provide founda-
tional support for assisting with these stressors. Peer-assisted 
learning (PAL) is a learner-led training model that encour-
ages collaborative educational experiences. Given that the 
effective practice of medicine involves lifelong collaborative 
teaching and learning, introducing PAL models of resiliency 
early in a trainee’s career may provide myriad personal and 
professional benefits.
METHODS: During pre-clerkship training, we utilize many 
ways of peer learning. As part of our medical student well-
being program, we created a PAL session during year 1 
orientation. Peer coaches (year 2/3) were trained to utilize 
heart rate variability (HRV) and heart-focused breathing for 
emotional self-regulation and coherence to better coach their 
peers. Students were introduced to the concepts of coher-
ence, HRV, and techniques for developing self-regulation.
RESULTS: Sixty first-year students participated in pre- 
(n = 56) and post-surveys (n = 51). Questions focused on (1) 
goals, (2) expectations, (3) challenges and (4) strategy use. 
Seventy-five percent (n = 38) of the post-survey respond-
ents indicated goals were met, including strategies for stress 
management, wellness and making connections with peers. 
Eighty-eight percent (n = 44) indicated expectations were 
met, particularly learning strategies for wellness. Eighty-two 
percent (n = 42) reported challenges were addressed, rang-
ing from having a safe space to share and practice to tech-
niques that can be integrated into busy schedules. Almost 
all respondents (96%, n = 49) shared how they anticipated 

using the strategies during stressful situations and to include 
the practices daily.
CONCLUSION: The program described in this report is an 
innovative approach to assisting first-year medical students 
with the transition into a medical career. A major goal was to 
train emotional self-regulation for developing resiliency and 
well-being. Discussions promoted connections between and 
among coaches and learners, helping initiate a supportive 
network that will serve all constituencies.

IT’S NOT IN THE BOOK: GUIDING YOUR LEARNERS 
THROUGH THE PROCESS OF RESEARCH
Kristy Carlson | Carol Geary
University of Nebraska Medical Center | University of 
Nebraska Medical Center

PURPOSE: Medical education faculty are expected to par-
ticipate in scholarly activity throughout their career and sup-
port learners by providing research mentoring. Balancing 
this with the rigor and rapid evolution of teaching is often 
challenging. The purpose of this presentation is to outline 
a structure that was implemented at our institution to guide 
learners independently through the process of research.
METHODS: Medical students typically enter our program 
with prior exposure to research; however, this experience is 
often limited to the data collection phase of a project. The 
structure and workbook allow independent learning to sup-
port mentors who do not have time to teach a student “how” 
to conduct a project from conception to dissemination. This 
program includes information not typically “in the book” of 
a traditional research methods course. The steps and sup-
porting materials cover the challenges of filling a gap in the 
literature to boost the opportunity for international publica-
tion. Additionally, students learn the importance of using 
research results to guide a reader down a logical path from 
introduction to conclusion.
RESULTS: The workbook and supporting materials have 
been used formally to support summer research programs 
and enrichment courses for 30 undergraduate and medical 
students. The fourth-year medical students participating in 
our workshop commented, “I wish I had this information 
in my first year.” Popular topics included answering the so 
what question, techniques to successfully emerge from the 
literature review rabbit hole, writing in reverse, and choosing 
a target journal. Faculty appreciate the structure and steps 
outlined to support mentees through the process of conduct-
ing a research project.
CONCLUSIONS: A critical element of medical education is 
scholarly activity and optimal learning may be achieved by 
actively participating in research. This structured workbook 
assists mentors with basic research education so they may 
focus on the clinical aspects of a project.
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HUMANISM IN ANATOMY CADAVER DISSECTION 
USING STUDENT AND FACULTY REFLECTIONS
Paul Lewis | Alan Detton
Columbia University Vagelos College of Physicians and Sur-
geons | Columbia University Vagelos College of Physicians 
and Surgeons

PURPOSE: Human cadaveric dissection is a transformative 
and symbolic moment in a medical student’s education and 
despite technological advances remains the preferred method 
of anatomical education for most medical schools today. The 
process of cadaveric dissection can be a positive empathy-
building experience for some, while being emotionally 
distressing for others, as it simultaneously provides many 
students with their ‘first patient’ experience and the reality 
of death. As students have diverse needs and experiences 
prior to entering an anatomy lab, discussions and reflections 
should start before the first dissection to facilitate emotional 
preparation and expectations when working with donors.
METHODS: Upon completion of the clinical gross anatomy 
course, students at CUIMC were asked to share reflections 
about their human dissection experience. Students were pro-
vided with prompts focused on themes of humanism, advice, 
memories, and thoughts for the donors or their families. Par-
ticipants included medical and dental students at Columbia 
VP&S from the 2022–2024 classes, as well as two faculty 
members of the anatomy course. The reflections in written 
and video formats were compiled into an interactive learning 
module using Articulate Storyline. The online module was 
then shared with the class of 2025 during orientation prior 
to their first dissection.
RESULTS: First year medical and dental students at VP&S 
completed the module and reported that it provided time and 
space to reflect on what the anatomy experience would be 
like before their first dissection. During the first lab, obser-
vation confirmed that incoming students seemed more open 
with one another about their feelings concerning the dis-
section protocol, and direct references to the modules were 
cited.
CONCLUSION: Student and faculty reflections about 
cadaver dissection experience through an interactive module 
enable students at Columbia VP&S to engage in the human-
istic aspect of cadaver dissection and be better prepared for 
their first day of dissection.

PHYSICIAN PERCEPTION OF GENOME SCIENCES 
EDUCATION AND USE IN CLINICAL PRACTICE
Emilie French | Leena Kader | Erin Young | Joseph Fontes
University of Kansas School of Medicine | University of 
Kansas School of Medicine | University of Kansas School of 
Medicine | University of Kansas School of Medicine

PURPOSE: Medical practice has been impacted by genome 
sciences, affecting prevention, diagnosis and management 
of disease. We wanted to understand physician perceptions 
regarding the importance of and comfort with the use of 
genome sciences, as well as their expectations for medical 
trainees.
METHODS: A retrospective survey was sent to physicians 
employed by a health system associated with a public medi-
cal school. The survey was based upon published reports 
that used a 5-point Likert scale to assess the physicians’ self-
reported training in genome sciences as well as their comfort 
level with ordering and using specific types of genetic test-
ing. Survey recipients were also asked about their expecta-
tions for training of medical students and incoming residents 
in genome sciences. All data were exported to Statistical 
Package for the Social Sciences (SPSS) v26 for analyses.
RESULTS: Analysis of the responses revealed that despite 
most physicians having had formal genetics training in medi-
cal schools, clinicians reported discomfort in this content 
area. The majority also believed that the impact of genomic 
sciences on their practice will increase in the next 5 years. 
These same physicians expect a high level of competency 
in genome sciences for medical students and incoming resi-
dents. Compounding the sense of being unprepared for the 
use of genome sciences in clinical medicine, many in our 
survey also reported limited access to genetics expertise.
CONCLUSION: While more work is needed to assess the 
specific use of genome sciences and the differences in appli-
cation among medical specialties, our study revealed that 
practicing physicians feel the current curricula do not pro-
duce physicians with required competency. This is despite 
the perceived importance of this domain in medical practice. 
Physician discomfort with ordering genetic studies in the 
clinic points to a need for effective continuing medical edu-
cation. Our findings suggest a potential need for expanded, 
thoughtful genomics education at all levels of training.

DEVELOPING A CONTINUOUS IMPROVEMENT 
MODEL OF PROGRAM EVALUATION USING A  
COMPETENCY-BASED APPROACH TO ANESTHESIA  
SIMULATION TRAINING IN VETERINARY EDUCATION
Julie Noyes | Robert Keegan | Andrew Schultz | Jenny Flynn
American Association of Veterinary Medical Colleges, 
Washington, D.C. 20001 | University of Arizona, Oro Val-
ley, AZ 85737 | Midmark Animal Health, Tampa, FL 33618 
| Midmark Animal Health, Tampa, FL 33618

PURPOSE: Evaluation of clinical competency, particularly 
for high-risk activities such as anesthesia management, is 
a major challenge for healthcare education. We developed 
a competency-based, immersive anesthesia simulation 
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program according to a continuous improvement training 
model to not only evaluate learning but also to inform sub-
sequent training with evidence produced by granular skill 
data analyses.
METHODS: We designed a competency-based, immersive 
anesthesia simulation training program for veterinary nurses. 
Three validated assessment instruments were aligned with 
the competency-based training and included clinical perfor-
mance rubrics for four anesthesia scenarios, a self-efficacy 
inventory, and a procedural knowledge test. All instruments 
were aligned at the skill level to evaluate specific cognitive, 
psychomotor, and affective domains required to appropri-
ately manage four common complications in canine anesthe-
sia. A pilot study was conducted at an accredited veterinary 
technology program to evaluate learning and performance at 
the competency and granular skill level. This allowed us to 
identify specific training areas requiring improvement and 
to provide students with customized skill reports to guide 
their individual future anesthesia training.
RESULTS: The pre/post-test pilot stage of the study 
included data from nine first year veterinary nursing stu-
dents and revealed significant improvement (p < 0.001) in 
self-efficacy, knowledge, and all clinical outcomes evaluated 
by the standardized, competency-based rubrics. Analyses 
at the skill level revealed specific skills the group did not 
acquire, thereby providing a continuous improvement strat-
egy to inform subsequent trainings. Additionally, individual-
ized skill level performance reports were generated to guide 
subsequent learning pathways.
CONCLUSION: This study describes the development 
of competency-based training according to a continuous 
improvement model of program evaluation. In addition to 
understanding whether training enhances general perfor-
mance measures, this method provides granular informa-
tion pertaining to specific skills in anesthesia management 
and that data can be used to inform and enhance subsequent 
training methods as well as to create individualized learning 
pathways.

TEACHING INNOVATIVE, HUMAN-CENTERED 
DESIGN SKILLS AS A PROJECT DEVELOPMENT 
METHOD CREATES A COMMUNITY OF INNOVATORS
Julia Schmitt
Medical College of Wisconsin

PURPOSE: We teach innovative, human-centered design 
skills through our incubator seed grant program. Partici-
pants develop their projects using our experiential-learning 
pedagogy that teaches them to think like innovators. Our 
intention is to train participants to think like innovators so 
they will innovate throughout their professional careers and 
across our university. We set out to understand if projects 
were continuing after completing the year-long incubator 

program, and if participants were utilizing the innovative 
skills they learned in work beyond their project.
METHODS: Participants learn and apply 10 innovation 
skillsets to develop their project. We assess these skillsets 
on a 6-point rubric and map participants’ progress along a 
learning progression. After training, teams implement and 
continually iterate their project with the goal of ending the 
academic year with a program that is viable to be scaled and 
adopted into the university. In 2021, we surveyed past team 
leaders to learn if they were using the skillsets they learned 
in the program in other parts of their work.
RESULTS: Of the 35 project teams in the program over 
the past 3 years, 33 teams completed the program. Today, 
22 of those projects continue to be implemented within our 
university (63%). Nineteen of the 33 team leaders responded 
to our survey (59%) where all 19 reported they are applying 
the innovative skills learned in the program in other parts 
of their work. One hundred percent report using the skills 
monthly, and 47% of those participants more than once per 
week.
CONCLUSION: We have demonstrated that applying inno-
vative, human-centered design is a successful approach to 
developing projects at our university, evidenced by the 63% 
continuation rate. We also demonstrated that the innovative 
skillsets are being transferred to work outside of the pro-
gram. This suggests participants find value in the skills and 
therefore apply them in other contexts.

USE OF A NOVEL VIRTUAL REALITY AND TABLET 
APP TO SUPPORT LEARNING OF ANATOMIC AND 
PHYSIOLOGIC CHANGES DURING PREGNANCY
Roberto Galvez | Megan L Hutchcraft | Robert C Wallon | 
Shanna Fealy | Donovan Jones
Carle Illinois College of Medicine, Psychology Department, 
University of Illinois Urbana Champaign | Carle Illinois Col-
lege of Medicine, University of Illinois Urbana Champaign 
| Carle Illinois College of Medicine, University of Illinois 
Urbana Champaign

PURPOSE: Traditional approaches to learning human repro-
ductive anatomy and physiology do not convey the dynamic 
nature of pregnancy. To address this limitation, we devel-
oped an interactive reproductive software application for use 
across virtual reality (VR) or smartphone and tablet devices 
and integrated its use within a pre-clinical obstetrics course. 
The following describes its utility in the course while inves-
tigating the efficacy and acceptance of VR as a learning tool 
for pre-clinical medical students.
METHODS: The Carle Illinois College of Medicine built 
upon existing software called “Road to Birth” (RtB), origi-
nally developed at The University of Newcastle. Students 
were assessed pre-course on their visuospatial ability 
and surveyed on their technological familiarity. RtB was 
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integrated into the course as a lecture preparatory tool, prob-
lem-based learning session resource, method for assessment, 
and as a supplemental resource. Students also engaged in 
weekly surveys, end of course focus group discussions, and 
NBME-style quizzes.
RESULTS: Nineteen students participated in the study. Stu-
dents performed high on visuospatial ability but reported no VR 
recreational use. Post-survey responses demonstrated that 63% 
of the students felt the app increased their knowledge; how-
ever, only 32% felt the app was a good use of their time. Aver-
age weekly in-app quiz performance was 83%, comparable to 
NBME-style quiz performance of 79%. Students reported per-
ceiving VR as inefficient; however, actual time to complete the 
in-app quiz did not drastically differ (tablet: 13.9 ± 5.3 min, VR: 
12.4 ± 4.9 min). This perceived inefficiency warrants further 
exploration of how these technologies can be more effectively 
and intentionally used in medical education.
CONCLUSIONS: Our findings demonstrate that technologi-
cally advanced educational materials are generally supported 
by medical students and can be successfully integrated as 
a multi-modal curricular tool. However, educators should 
consider the time required to use such tools and student prior 
perceptions as these factors heavily influence student prefer-
ences and use patterns.

INTEGRATION OF MEDICAL IMAGING IN THE FIRST 
YEAR OF MEDICAL CURRICULA
Alberto Musto | Natascha Heise | Jessica Bergden | Lane 
Forney | Matt Myers | Richard Gonzalez
Eastern Virginia Medical School | Eastern Virginia Medical 
School | Eastern Virginia Medical School | Eastern Virginia 
Medical School | Eastern Virginia Medical School | Eastern 
Virginia Medical School

PURPOSE: The utilization of medical imaging benefits 
medical students by enhancing their learning and under-
standing of anatomy and ability to interpret clinical cases 
through radiologic studies. Medical imaging sessions were 
integrated as a major component of the human anatomy 
experience within the first year human anatomy at Eastern 
Virginia Medical School.
METHODS: Integration of medical imaging consisted of (a) 
recorded lectures using different medical imaging modalities 
to cover each anatomical region; (b) worksheets using a clin-
ical case to practice content from lectures; and (c) weekly 
small group sessions during anatomy laboratory supported 
by multimedia devices, where different medical imaging 
modalities were discussed using normal and pathological 
cases. In addition, iPad was used to retrieve medical imag-
ing material during the cadaver dissection case presentation. 
Assessments were conducted using formative quizzes and 
summative examinations. Students’ perceptions were ana-
lyzed using Likert’s scale at the end of the module.

RESULTS: Overall, every student (n = 150) passed the mod-
ule. The Likert scale mean in terms of achieving the stated 
learning objectives was 4.51; the clarity of presentation(s) 
by this instructor was 4.37; the degree to which this instruc-
tor promoted active participation was 4.67. The students rec-
ognized and appreciated the instruction especially concepts 
and big picture from lectures and worksheets, the guidance 
to read images, engagement and active participation, and 
small group critical thinking opportunities. In addition, the 
sessions contributed to their understanding of gross anatomy 
clinical correlates. This instruction ultimately helped them 
on examinations and anatomy material overall.
CONCLUSION: This instruction positively impacted the 
overall students’ evaluation. Basic concepts of medical 
imaging through human anatomy and its relevant clinical 
application are feasible, effective, and useful for students. 
Strong expertise in the field and faculty teamwork strength-
ens educational outcomes. Continued medical imaging inte-
gration with other components of the medical curricula need 
to be evaluated in future studies.

PRESENCE OF LEADERSHIP CURRICULA IN  
UNDERGRADUATE MEDICAL EDUCATION:  
FACILITATORS AND BARRIERS TO IMPLEMENTATION  
OF LEADERSHIP PROGRAMS
Melanie Korndorffer, MD FACS | Michael A. Dewsnap, 
PhD, MSEd | Erin S. Barry, MS | Neil E. Grunberg, PhD | 
David W. Musick, PhD | Joann F. Quinn, Ph.D., MBA
Tulane University School of Medicine | Texas A&M Univer-
sity College of Medicine | Uniformed Services University of 
the Health Sciences | Uniformed Services University of the 
Health Sciences | Virginia Tech Carilion School of Medicine |  
Morsani College of

PURPOSE: As evidenced by the COVID-19 pandemic, the 
United States (U.S.) healthcare system needs leadership 
from physicians. To be effective, leaders require organiza-
tional expertise, teamwork, interpersonal skills, and personal 
resilience. Leadership education can provide these essential 
components within undergraduate, graduate, and continuing 
medical education. The present study aimed to determine 
the presence of leadership curricula in undergraduate medi-
cal education in the U.S and the facilitators and barriers to 
implementation.
METHODS: A panel of medical leadership educators devel-
oped and piloted a web-based survey of all U.S. licensed 
and accredited allopathic medical schools. Researches used 
descriptive statistics to determine the presence and perceptions 
of leadership programs in undergraduate medical education. 
Implementation barriers were identified qualitatively using 
free-text responses. The standardized qualitative methodology 
of emergent theme analysis was used to identify strategies for 
success and details of support required for implementation.
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RESULTS: A total of 41 out of 144 medical schools (28%) 
responded to the survey. Of those schools that responded, 
57% reported a formal leadership curriculum. Primary 
competencies and goals addressed were similar among 
institutions. Structure and implementation varied among 
the responding schools. Primary impediments to imple-
mentation were time and financial constraints. Themes of 
improved communication and integration within the cur-
riculum emerged as the primary facilitators promoting suc-
cessful leadership curriculum within schools of medicine.
CONCLUSION: The present study demonstrated that the 
leadership education curricula in UME have remained 
unchanged over the past 5 to 10 years. Researchers corrobo-
rated the need for adequate numbers of well-trained faculty 
to implement a leadership curriculum successfully. Concep-
tual frameworks providing a theoretical and practical basis 
for establishing a program may lead to more successful and 
desirable programming. Future efforts to provide consen-
sus and best practices through the accrediting institutions 
should contribute to firmly the educational need for leader-
ship skills training in UME.

BARRIERS TO HELP-SEEKING IN MEDICAL STUDENTS 
WITH ANXIETY
Helen Kaiser
University of South Carolina School of Medicine Greenville

PURPOSE: One in three medical students experience anxi-
ety. Anxiety levels in medical students are higher than the 
general population of young adults yet medical students are 
less likely to seek health care to treat mental health issues 
than the general population. Medical students carry high 
levels of self-stigma about their own mental health and fear 
negative consequences from seeking care. The purpose of 
this study was to examine the student population at Univer-
sity of South Carolina School of Medicine Greenville (USC-
SOMG) for anxiety levels, and determine the self-stigma 
attitudes this population carries.
METHODS: USCSOMG students were anonymously sur-
veyed using the GAD7, and open-ended questions that asked 
students their opinions on barriers to mental health care in 
medical students. The open-ended questions were catego-
rized by the authors into time, cost, stigma, and difficulty in 
seeking care. Anxiety levels were compared to categorical 
responses.
RESULTS: One hundred forty-one students responded to the 
GAD7, and 31% reported moderate-severe anxiety levels. One 
hundred seventeen students responded to open-ended questions. 
The students with minimal-mild anxiety reported stigma as a 
barrier of care at higher (37% compared to 21%, respectively) 
rates than students with moderate-severe anxiety levels. In com-
parison, students with moderate-severe anxiety levels reported 
time, cost, and difficulty in seeking care at higher rates.

CONCLUSION: Despite free and accessible mental health 
care, medical students at USCSOMG still have anxiety 
at rates higher than the general population. Stigma was 
reported as the largest barrier to care in students with min-
imal-mild anxiety, while students with moderate-severe 
anxiety reported stigma at a lower rate, but cost, time, and 
difficulty in seeking care at higher rates. This work will help 
to provide interventions to the barriers of care, so medical 
students can better utilize mental health care resources.

GAMIFICATION ON MEDICAL EDUCATION IN TIMES 
OF COVID-19: EFFECTS ON MOTIVATION AND  
STUDENT ENGAGEMENT, AN ALTERNATIVE TO 
TRADITIONAL LEARNING
Luis Carlos Bueno-Gutierrez | Carlos Varela-Chinchilla | 
Karla Alejandra Villarreal-Arizpe | Daniela Edith Sanchez-
Mejia | Fidel Heriberto Torres-Fabela | Salma K. Andrade-
Leal | Nancy de los Angeles Segura-Azuara
Escuela de Medicina y Ciencias de la Salud, Tec de Mon-
terrey | Escuela de Medicina y Ciencias de la Salud, Tec de 
Monterrey | Escuela de Medicina y Ciencias de la Salud, Tec 
de Monterrey | Escuela de Medicina y Ciencias de la Salud, 
Tec de Monterrey | Esc

PURPOSE: The COVID-19 pandemic’s impact has been 
immeasurable and has shifted medical education towards 
the online classroom. The virtual curriculum has posed new 
challenges to educators and students, as teaching and prac-
tice are notably harder to achieve remotely. Prior studies 
suggest a positive impact of gamification on enhancing stu-
dents’ performance, motivation, and decision-making skills. 
This study evaluates the students’ perception and satisfaction 
with gamification integration in an online medical course.
METHODS: We conducted a cross-sectional study in a 
cohort of third-year health sciences students in a medical 
school in Northern Mexico. First, we implemented Kahoot! 
® as our gamification tool as 10-question quizzes during a 
5-week online course on history taking and physical exami-
nation theory. Finally, a survey with both closed- and open-
ended questions assessed the students’ perception and sat-
isfaction with gamification integration in the online course.
RESULTS: Forty-seven students answered the survey, 85.1% 
were female, and 14.9% were male. Most students reported 
a better understanding of theoretical concepts (80.8%), and 
application to clinical scenarios (70.2%), and were more 
motivated to study theoretical concepts (61.7%) and to keep 
learning (74.5%). In the open-ended part of the survey, the 
students reported increased motivation to attend class, con-
sidered the intervention a fun, dynamic approach to learning, 
and received critical feedback from their tutors after each 
quiz question.
CONCLUSION: The students perceived our gamifica-
tion-based intervention favorably. If applied to medical 
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education, it may enhance the students’ engagement in the 
virtual classroom. Future studies comparing gamified groups 
versus traditional learning methods could help develop new 
learning strategies across all healthcare disciplines in the 
COVID era.

IMPROVING THE EFFECTIVENESS OF COMBINING 
VOICE-OVER POWERPOINT PRESENTATIONS AND 
REVIEW GAMES FOR DELIVERING BASIC SCIENCE 
CONTENT TO MEDICAL STUDENTS
Pranshul Goel | Justin Tang | Valerie Gerriets | John Cusick
California Northstate University, College of Medicine | Cali-
fornia Northstate University, College of Medicine | Califor-
nia Northstate University, College of Medicine | California 
Northstate University, College of Medicine

PURPOSE: As flipped-classrooms and online teaching 
become more prevalent in the teaching community, there is 
a need to determine the effectiveness of these methods. The 
goal of the project is to improve the combined delivery of 
voice-over PowerPoint lectures and review games to increase 
student engagement and learning while evaluating the poten-
tial of this pedagogy.
METHODS: Medical students were assigned voice-over lec-
tures prior to in-class or online learning sessions, in which 
teams of students answered practice exam questions in the 
form of review games. Students provided both quantitative 
feedback using a Likert scale as well as suggestions on how 
to improve the delivery of this pedagogy. The participat-
ing students were divided into groups that were exposed to 
either the voice-overs, review games, or both, followed by 
formative questions on the material.
RESULTS: In general, students preferred that practice 
questions were embedded within voice-overs and favored 
multiple short voice-overs over long voice-overs for a given 
subject. In addition, the students provided feedback that they 
also preferred having a brief question-and-answer review of 
the main points of the voice-over before starting the in-class 
review game.
CONCLUSION: Overall, students preferred this particular 
active learning pedagogy over traditional lectures. In addi-
tion, the feedback received from students through this ongo-
ing study will continue to be incorporated into the session 
to improve the delivery of combining pre-assigned voice-
overs with the in-class review games. We are not currently 
able to assess whether voice-overs or review games are more 
effective at increasing student performance, but this impor-
tant question will be addressed in future studies. In CON-
CLUSION, this study has provided beneficial feedback to 
enhance the delivery of an active learning pedagogy that can 
be adapted for either in-class or online learning sessions and 

is relevant to both undergraduate and graduate-level basic 
science students.

STUDENT LEARNING FROM MULTIPLE ROUNDS OF 
SELF- AND PEER-EVALUATION DECREASES INITIAL 
BIAS SEEN DUE TO GENDER
Laura Bauler | Sara Allison | Simran Singh | Maria Sheakley
Western Michigan University Homer Stryker MD School of 
Medicine, Kalamazoo, MI 49007 USA | Western Michigan 
University Homer Stryker MD School of Medicine, Kalama-
zoo, MI 49007 USA | Western Michigan University Homer 
Stryker MD School of Medicine, Kalamazo

PURPOSE: Self- and peer-evaluation are commonly used to 
teach professionalism in medical education. While self- and 
peer-evaluation can improve professionalism, feedback is 
influenced by various demographic factors including gender, 
race, and similarity between the rater and the ratee. Most 
studies correlate data from a single round of self- or peer-
evaluation with a particular outcome or demographic factor. 
In this study, we tested the hypothesis that students learn 
from the evaluations provided by their peers to improve the 
accuracy of their self- and peer-ratings in subsequent rounds 
of evaluation minimizing the bias that may initially exist 
based on demographic factors.
METHODS: Self- and peer-evaluation was completed by 86 
M1 allopathic medical students. Students worked in teams 
of six during team-based learning activities. Students evalu-
ated eight skills involved in teamwork for themselves and 
each of their peers, from which a mean teamwork score was 
calculated. The difference between student self- and team 
scores was determined and compared across gender, age, 
highest degree, gap year duration, and under-represented in 
medicine status.
RESULTS: After the first round of peer-evaluation, gender 
was significantly associated with the difference in self- and 
group-teamwork scores. More females underrated them-
selves (27.5% female vs 8.9% males), while more males 
overrated themselves (20% males vs 7.5% females) com-
pared to their group teamwork rating (p = 0.007). After the 
second round of peer-evaluation, a greater proportion of 
students were within one standard deviation of their peer’s 
ratings (65% females, 71.1% males after round one, versus 
80% females and 82.6% males after round two), eliminating 
the difference initially seen by gender (p = 0.344).
CONCLUSION: This suggests that students learned from 
the feedback provided by their peers to more accurately 
evaluate themselves and their peers, minimizing the gender 
bias seen in initial peer-evaluation. This minimizing of bias 
further increases the value of peer-evaluation for learning 
professionalism in medicine.
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FACULTY AND STUDENTS AGREE THAT TEAM-
BASED LEARNING MEETS IMPORTANT GOALS IN 
MEDICAL EDUCATION
Jade Woodcock, MA | Charles Henderson, PhD | Maria 
Sheakley
Biomedical Sciences, Western Michigan University Homer 
Stryker M.D. School of Medicine, Kalamazoo, United States 
| Mallinson Institute for Science Education, Western Michi-
gan University, Kalamazoo, United States | Biomedical Sci-
ences, Western Michigan Uni

PURPOSE: Team-based learning (TBL) has been shown to 
be an effective learning modality, yet student resistance is 
common. One possible source of resistance may arise when 
students and instructors do not think TBL is aligned with the 
important goals of medical education. It is also important 
for students and instructors to have a similar understanding 
of the goals of TBL. The purpose of this study was to better 
understand how well faculty and students perceive that TBL 
meets important goals of medical education in the preclini-
cal undergraduate medical education curriculum at Western 
Michigan University Homer Stryker M.D. SOM (WMed).
METHODS: A survey of fourteen possible goals for TBL 
was developed based on prior literature and thematic analy-
sis of interviews and focus groups with students and faculty. 
The survey was distributed to the graduating classes of 2021, 
2022, and 2023 (127/239 = 53% response rate), and all basic 
science faculty (11/11 = 100% response rate) in the biomedi-
cal sciences department. The survey contained three sections 
pertaining to the goals of TBL at WMed.
RESULTS: Faculty and students are largely aligned regarding 
the goals of TBL at WMed. Both groups agreed TBL supports 
most of the fourteen goals. There were statistically significant 
differences (p < 0.01) between how well faculty and students 
felt TBL supported two of the goals. Students felt the current 
use of TBL at WMed did not sufficiently support the goal 
of introducing new content. Faculty felt more strongly than 
students that TBL helps to prepare students for clerkships.
CONCLUSION: Although faculty and students generally 
agreed about the importance of the goals identified for TBL 
at WMed, there were some important differences. An inten-
tional discussion of the process and goals at the start of each 
course may benefit both faculty and students in terms of 
cohesiveness and buy-in for the TBL process.

BIASES REVEALED! LIVED EXPERIENCE AND 
RESPONSES ON THE IMPLICIT ASSOCIATION TEST 
(IAT)
Lynn Foster-Johnson | Roshini Pinto-Powell
Department of Medical Education, Geisel School of Medi-
cine at Dartmouth | Department of Medical Education, Gei-
sel School of Medicine at Dartmouth

PURPOSE: Although female and minoritized physicians are 
often recipients of prejudice and microaggressions, little is 
known about the implicit and explicit biases and attitudes 
held by medical doctors identifying with one or more mar-
ginalizing characteristics. Understanding the attitudes and 
perspectives at the intersection of multiple marginalizing 
identities is crucial for effective diversity training.
METHODS: We analyzed data from physicians completing 
the Implicit Association Test (IAT) between 2017 and 2020 
through Project Implicit Bias (https:// impli cit. harva rd. edu/ 
impli cit/) to investigate the differences in biases and atti-
tudes by the number of marginalizing characteristics. Five 
publicly available datasets contained implicit and explicit 
bias measures examining attitudes towards race/ethnicity, 
skin tone, weight, disabilities, and transgender. We calcu-
lated a multiple marginalizing intersectionality score by 
summing affirmative responses to self-identifying as female, 
a minority race/ethnicity, or gender fluid/non-binary. We 
examined IAT responses by intersectionality levels (e.g., 
none, one, two or more) and associations between intersec-
tionality, bias, and other attitudinal beliefs (e.g., political, 
poverty).
RESULTS: Responses from 33,055 physician participants 
ranged across the five studies: transgender (n = 610), disabil-
ity (n = 1632), skin tone (n = 4259), weight (n = 5327), and 
race/ethnicity (n = 21,225). Overall, 29% reported as White 
males with no marginalizing characteristics, 50% reported 
one marginalizing characteristic, and 21% possessed two 
or more. Across all studies, physicians who self-described 
with several marginalizing characteristics held fewer biases 
against marginalized groups. In contrast, less-marginalized 
physicians held stronger biases for the dominant group 
(e.g., Whites, light skin, thin or abled persons, cisgender). 
Possessing several marginalizing characteristics was sig-
nificantly associated with more liberal political views and 
greater preference for the study’s target marginalized groups 
(e.g., Black, dark skin, disabled, transgender, overweight).
CONCLUSION: Physicians identifying as multiply mar-
ginalized have fewer biases against stigmatized groups than 
their less-marginalized counterparts, perhaps due to lived 
experiences as targets of overt discrimination or recipients 
of mundane humiliation and embarrassment in the clinical 
environment.

STUDENT-CENTERED PEDIATRIC RESPIRATORY 
SIMULATION FOR FIRST-YEAR MEDICAL STUDENTS
Lindsey M. Ades | Olivia C. Coiado
Carle Illinois College of Medicine, University of Illinois 
at Urbana-Champaign, Urbana, IL, 61801 U.S.A. | Depart-
ment of Biomedical and Translational Sciences, Carle Illi-
nois College of Medicine, University of Illinois at Urbana-
Champaign, Urbana, IL, 618

https://implicit.harvard.edu/implicit/
https://implicit.harvard.edu/implicit/
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PURPOSE: Peer teaching is commonly performed in medi-
cal schools and is known to be beneficial for both student 
educators and learners. The objective of this study was to 
enhance a previously student designed simulation, making it 
entirely student-centered to establish a comfortable learning 
environment and create an interesting, alternative method for 
studying. The student-centered focus also gave upperclass-
men the chance to improve leadership skills and solidify 
basic science knowledge through roles as facilitators and 
standardized patients (SPs).
METHODS: The simulation involved caring for a neonate 
with respiratory distress syndrome (RDS). Each simulation 
session involved four to eight first-year medical students. 
Two student facilitators and one student SP were present in 
each session. Pre-test and post-test surveys designed as a 
5-point Likert scale from the previous iteration of this simu-
lation were used to determine perception of knowledge and 
communication skills. The post-test survey also included 
qualitative questions.
RESULTS: The post-test survey produced a statistically sig-
nificant increase in perception of understanding (82.3%), 
communication skills (75.8%), and experience (96.8%) with 
RDS. There was no significant difference in results com-
pared to the previous iteration of this simulation, which was 
not entirely student-run. Qualitative data described the simu-
lation to be an informative, realistic scenario that empha-
sized teamwork and demonstrated how prior knowledge 
translates clinically. Students expressed appreciation for the 
upperclassmen’s guidance and feedback upon completion. 
Unanimous interest in engaging in future student-run ses-
sions was present amongst the participants.
CONCLUSION: Peer-led simulation is a useful design for 
medical schools wanting to incorporate student-centered 
experiences into their curriculum. The results suggest that 
the student-centered approach does not compromise the sim-
ulation’s impact. A program such as this provides students 
with an opportunity to practice clinical and communication 
skills while interacting with upperclassmen. Furthermore, 
there is an additional educational benefit for upperclassmen 
in understanding the patient role and fostering leadership 
skills.

PROFESSIONAL IDENTITY FORMATION OF BASIC 
SCIENCE MEDICAL EDUCATORS: A QUALITATIVE 
STUDY
Joanna Veazey Brooks | Danitza Backus | Giulia Bonaminio |  
Janine Chalk-Wilayto | H. Carrie Chen | Kimberly B.  
Dahlman | Bonny L. Dickinson | Tracy B. Fulton | Aviad 
Haramati | Ming-Jung Ho | Katherine M. Hyland | Marieke 
Kruidering | Neil Osheroff | Kell
University of Kansas Medical Center | Virginia Tech Caril-
lion School of Medicine | University of Kansas School 
of Medicine | Mercer University School of Medicine | 

Georgetown University School of Medicine | Vanderbilt 
University School of Medicine | Merce

PURPOSE: Basic science educators play a vital role in the 
education of medical students, yet little is known about what 
factors shape their professional identity. To shed light on 
this developmental process, we investigated the professional 
identity formation (PIF) of medical educators with doctoral 
degrees across numerous basic science disciplines.
METHODS: A multi-institutional qualitative descriptive 
study was conducted using a purposive sample of basic 
science medical educators in the USA. In-depth individual 
interviews and thematic analysis of interview data was used 
to identify facilitators and barriers to participants’ PIF as 
medical educators.
RESULTS: Interviews were completed with 58 participants 
from 7 allopathic medical schools between December 2020 
and February 2021. Participants described their own pro-
fessional identity in a variety of ways, suggesting a lack of 
uniformity among this group. Participants reported a number 
of PIF supports, including teaching enjoyment, engagement 
with other medical educators, recognition and feeling val-
ued, and institutional support. Some described themselves 
as “lucky” to be in the field of medical education. Threats 
to PIF included lack of educational and/or medical train-
ing (i.e., imposter syndrome), lack of established career 
and promotion pathways, and a perception that their educa-
tional work was less valued than their colleagues’ scientific 
research. Participants also described additional challenges 
related to pursuing a unique and not widely understood 
career pathway, leading some to describe a sense of work-
ing in a “bubble” at their institution.
CONCLUSION: Our findings suggest ways that adminis-
trators and institutions can support the PIF of basic science 
medical educators by establishing clear career and promo-
tion pathways for medical educators, creating robust com-
munities of practice, and providing faculty development 
opportunities that strengthen medical educator PIF. The 
identity threats reported in our data demonstrate that much 
work remains to be done to support and develop medical 
educator identities among basic science faculty.

THE MOST INFLUENTIAL FACTOR TO PASS RATE 
OF MODIFIED OSCE EXAM ON MEDICAL STUDENTS 
DURING PANDEMIC PERIOD
Mia Kusmiati | Rika Nilapsari | MIranti Kania Dewi | Annisa 
R Furqaani
Medical Faculty of UNISBA | Medical Faculty of UNISBA | 
Medical Faculty of UNISBA | Medical Faculty of UNISBA

PURPOSE: There are many factors that influence to pass 
rate of modified OSCE. Moreover, during online learning 
implementation, there are some barriers. We have pursued 



S141Medical Science Educator (2022) 32 (Suppl 1):S125–S159 

1 3

an enhancing theoretical concept regarding skill learning 
online. This study identifies the the most influential factor 
that contributes in achieving passing rate of modified OSCE 
online.
METHODS: An observational study was conducted with 
involving 230 medical students of Bandung Islamic Uni-
versity during 7 months. Sample size calculation used the 
formulation of estimated proportion population with simple 
random strategy. This study employed a questionnaire of 
online skill learning that was made by researcher through 
exploratory factor analysis. The participants were asked to 
score their agreement for 5-point Likert scale. Using SPSS 
version 24 and software of AMOS 26, we analysed the data 
for simple linear regression and structural equation model-
ling. Out of 8 domain of perception toward online learn-
ing process, we look for which most domain related to pass 
OSCE percentage. Using structural equation modelling, it 
was identified the most influential factor to student readi-
ness in facing the OSCE online. The domain was deemed 
significant influence, if it has a critical rate of more than 
1.96, and was identified as most influential factor if it has 
the highest value (p-value < 0.05).
RESULTS: Our work found that three factors of perception 
affects student’s readiness facing the OSCE online, namely 
students access to resources, self-reflection, and experiential 
learning. Our finding highlights that learning platform avail-
ability has significant contribution toward pass rate OSCE 
(p-value = 0.008; CR = 2.65).
CONCLUSION: The study has contributed to overcome 
some barrier regarding foundational concept for requirement 
of online learning. The theoretical concept of learning plat-
form availability also strengthen online learning. A major 
strength of this study is the systematic manner in which it 
was conducted.
KEYWORDS: Important domain, Modified OSCE, Pass-
ing rate, Online learning, Pandemic COVID

NEW EDUCATORS AND SCHOLARS TRAINING 
(NEST) PROGRAM
Scott Moore | Tao Le
Weber State University | University of Louisville

PURPOSE: Medical students and residents worldwide think-
ing about an academic career are interested in learning the 
science behind medical education (MedEd), but do not have 
many free or low-cost options. We developed a program to 
educate future medical educators about the best practices in 
MedEd, involving monthly Zoom seminars and a capstone 
assignment.
METHODS:Originally developed 5 years ago to support 
development of student educator scholars at ScholarRx, 
the program expanded to include student scholars at no 
cost from IAMSE and 10 international medical student 

organizations: the Medical Student Alliance for Global 
Education. Scholars study a total of twelve online learning 
modules prior to monthly Zoom meetings with a MedEd 
domain expert. Topics include learning and teaching princi-
ples, in the classroom, clinical environment, virtual environ-
ment, learning and assessment, curriculum design, student 
involvement, quality assurance, and research in MedEd. As 
a capstone project, scholars design and develop a brick mod-
ule after performing a needs assessment, establishing goals, 
learning outcomes, outline, and 2 drafts. Students ranked 
statements of program usefulness on a Likert scale.
RESULTS: One hundred one prospective participants have 
enrolled and 23 have completed the program with most par-
ticipants still participating. Most scholars are based outside 
of the USA and all have expressed a desire to teach in medi-
cine. Participants gained a greater understanding of engage-
ment as a medical student, were able to switch from pas-
sive to active assimilation of knowledge, and felt the NEST 
program was a great resource for learning the principles of 
MedEd and felt they were able to effectively train students 
and future patients, graded on a likert scale.
CONCLUSION: In-depth international medical student edu-
cation on medical education can create a nidus of sophisti-
cated and competent future medical educators. The creation 
of a learning community is of vital importance.

STUDENT-LED CURRICULAR DEVELOPMENT IN 
THE BIOMEDICAL SCIENCE MASTER’S PROGRAM 
USING VIRTUAL DISSECTION
David R. Wang | Kelsie N. Jackson | Emre Coskun | Molly 
K. Beier | Erica L. Ausel, PhD
College of Osteopathic Medicine, Marian University, Indi-
anapolis, IN 46222 U.S.A. | College of Osteopathic Medi-
cine, Marian University, Indianapolis, IN 46222 U.S.A. |  
College of Osteopathic Medicine, Marian University, Indi-
anapolis, IN 46222 U.S.A. | Col

PURPOSE: Cadaveric dissection is an important tool within 
graduate medical education (GME), but not always possible 
to implement. When cadaveric dissection cannot be con-
ducted, virtual dissection may be used to supplement ana-
tomical education. We developed student-designed curricu-
lar activities to incorporate the Anatomage Table into GME. 
The goal of this project is to determine whether integration 
of this tool improves student learning outcomes in Marian 
University’s Biomedical Science Master’s (BMS) program.
METHODS: Our method is notable and novel; former BMS 
Master’s students created activities which were designed to 
align with lecture content and used for the pilot study pre-
sented here. These students-turned-teachers offered unique 
perspectives and approaches to material. Participation in 
this study was voluntary. Participants (n = 24) and non-
participants (n = 29) were both exposed to the Anatomage 
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Table during formal anatomy lectures; however, participants 
received additional, directed time with the table. Unpaired 
t-tests were used to compare exam performances between 
groups, and surveys were distributed intermittently to meas-
ure changes in students’ perceptions of virtual dissection 
technology and its use in supplementing traditional anatomy 
education.
RESULTS: Students who participated in the Anatomage 
Table activities consistently scored higher, on average, on 
all exams, exam question categories supplemented by Anato-
mage activities, and within the course. Notably, significantly 
higher scores (p < 0.05) among participants were observed 
for several exam question categories related to the activities. 
Additionally, qualitative data from surveys before and after 
students’ experience with the Anatomage Table shows an 
increase in confidence, comfort, and motivation for learning 
using virtual technology.
CONCLUSIONS: This research aimed to determine whether 
implementation of a virtual dissection tool improved student 
learning and exam scores. Ongoing quantitative and quali-
tative analyses suggest that use of the Anatomage Table, 
paired with former student-created activities, can benefit 
student learning and consequent course performance.

PRECLINICAL ULTRASOUND EDUCATION USING A 
NEAR-PEER EDUCATIONAL MODEL
Lindsey Claus | Brett Cassidy | Jessica Landau-Taylor | 
Minali Prasad | Jonathan J. Wisco
Boston University School of Medicine, Boston, MA, 02,118 
U.S.A. | Boston University School of Medicine, Boston, 
MA, 02,118 U.S.A. | Boston University School of Medicine, 
Boston, MA, 02,118 U.S.A. | Boston University School of 
Medicine, Boston, MA, 02,118 U.S

PURPOSE: Ultrasound (US) is an increasingly relevant 
diagnostic tool in many medical specialties that shows 
great promise as a tool for undergraduate medical education. 
Using a constructivist and behaviorist theoretical approach, 
we designed a near-peer teaching (NPT) framework to intro-
duce a five-session ultrasound elective for first-year (M1) 
medical students with sessions taught by second-year (M2) 
and fourth-year (M4) medical students and supervised by 
radiology, emergency medicine, and anatomy faculty.
METHODS: The elective ran for its inaugural session in 
Fall 2021. Five 1-h sessions covering topics related to the 
concurrent M1 anatomy course were held for 20–30 par-
ticipants per session. Small groups of 3–6 participants were 
taught by an M4 student at one of six US machines; faculty 
would rotate between stations to teach and answer questions. 
Four M2 students coordinated the course and drafted session 
guides and learning objectives, which were reviewed by M4 
students and faculty. Before each session, participants were 
given the session materials and pre-work assignments. After 

the course’s CONCLUSION, participants completed a post-
survey containing both open-ended free-response questions 
and self-assessment Likert-style questions assessing their 
knowledge of and interest in ultrasound.
RESULTS: During the first year of the elective, 92 first-
year students participated in at least one session, and, as of 
this writing, 21 participants have completed the post-survey. 
Thus far, the majority of student responses show increased 
knowledge of US skills and indicate a desire to participate in 
a similar US elective in the future. Students also identified 
areas for growth, including wishing they had more exposure 
to how clinical faculty use US in practice.
CONCLUSION: Through the introduction of a preclinical 
US elective taught through an NPT framework, we were 
able to measure student learning of US and related anatomy 
concepts and strengthen students’ motivation to continue to 
learn about US in the future.

USING SCRIPT-CONCORDANCE TESTING IN 
OSCES: A PILOT TO ENCOURAGE INTEGRATION  
OF FOUNDATIONAL KNOWLEDGE INTO CLINICAL 
THINKING
Mary Donovan, MA, MFA | H. Carrie Chen, MD, PhD | 
John Yosaitis, MD
Georgetown Univ School of Medicine | Georgetown Univ 
School of Medicine | SiTEL/MedStar Health

PURPOSE: Objective Structured Clinical Exams (OSCEs) 
often include post-encounter evaluative exercises such as 
student documentation of the standardized-patient (SP) visit 
in “note” format. We piloted the use of Script Concordance 
Testing (SCT) in OSCEs to highlight the application of foun-
dational science to clinical experiences, incorporating condi-
tions of diagnostic uncertainty and interpretation.
METHODS: During our 8-week transition-to-clerkship 
course, students experience a formative OSCE. We replaced 
one post-encounter note write-up with SCT. Questions pre-
sented students with potential differences or changes in the 
patient’s situation, symptoms or history. Students deter-
mined how that change impacted the likelihood (more, less, 
or no impact) of potential diagnoses, recommended testing 
or treatment. Students individually debriefed their expe-
riences with the SPs and with the OSCE team during an 
optional review session.
RESULTS: One hundred ninety-two students completed the 
OSCE with SCT and 174 (90%) attended the review ses-
sion. Students expressed surprise at how small changes in a 
patient’s story could have significant impact on diagnosis and 
care. They commented on the value of SCT thinking in com-
pelling application of foundational knowledge to their clinical 
reasoning and for their preparation for clinical rotations.
CONCLUSION: Our pilot experience supports use of SCT 
to help students apply foundational science knowledge to 
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clinical situations. It provides students the opportunity to 
experience the real life adjustments to interpretation/rea-
soning when further data becomes available or as condi-
tions progress. Our next steps include incorporation of SCT 
into our capstone OSCE for senior students and comparison 
of post-encounter SCT vs note write-ups in their impact 
on student application of scientific knowledge to clinical 
scenarios.

EXAM PERFORMANCE COMPARISON ACROSS  
CURRICULAR DELIVERY MODELS PRIOR TO AND 
DURING COVID-19
Kylie Limback | Alyssa Kendell | Diane R. Karius | Pratima 
Singh
Kansas City University | Kansas City University | Kansas 
City University | Kansas City University

PURPOSE: The COVID-19 pandemic necessitated modifi-
cation of medical school curricular delivery from in-person 
to remote learning in 2020. In the fall of 2021, a hybrid 
curricular model utilizing remote and live delivery was 
established. We compared exam data between pre-pandemic 
in-person delivery, pandemic-era remote delivery, and the 
recently enacted hybrid model to test the impact of the 
changes in delivery method on exam performance.
METHODS: Test performance statistics were analyzed for 
student cohorts receiving in-person, remote, or hybrid cur-
riculum in first-year Musculoskeletal (MSK) courses and 
second-year Gastrointestinal-II (GI-II) courses. MSK was 
delivered in-person for the class of 2023 (COM-2023), 
remotely for COM-2024, and through hybrid delivery for 
COM-2025, whereas GI-II was delivered in-person for 
COM-2022, remotely for COM-2023, and via hybrid model 
for COM-2024. Psychometric data for exam items reutilized 
across the three study years were compared using ANOVA 
statistical analyses. Baseline class performances were estab-
lished utilizing pre-admission MCAT scores, and undergrad-
uate overall/science GPAs.
RESULTS: Baseline performance on MCAT scores showed 
no significant difference between COM-2022, -2023, -2024, 
and -2025, or in overall/science GPA between COM-2022, 
-2023, and -2024; COM-2025 showed a statistically higher 
overall/science GPA as compared with the other groups. 
The second-year GI-II courses showed no significant dif-
ference in overall mean but statistically significant (p < 0.05) 
decreases in lower quartile student performance in the 
remote and hybrid delivery models as compared to live 
delivery. The first-year MSK course showed no significant 
differences in performance statistics through all three deliv-
ery models. 
CONCLUSION:  A second-year medical school course 
showed depressed performance in the lowest-performing 
quartile in remote and hybrid curricular delivery models as 

compared to pre-pandemic live curriculum. Performance in 
a first-year course was not statistically significant between 
the three studied curricular models.

CONSTRUCTED RESPONSE SHORT ANSWER  
QUESTIONS ON MEDICAL STUDENT EXAMS: ARE 
THEY FEASIBLE AND RELIABLE?
Doreen M. Olvet | Jeffrey B. Bird | Tracy B. Fulton | Marieke 
Kruidering | Joanne M. Willey | Klara K. Papp | Kelli Qua | 
Judith M. Brenner
The Donald and Barbara Zucker School of Medicine at 
Hofstra/Northwell | Donald and Barbara Zucker School of 
Medicine at Hofstra/Northwell | University of California at 
San Francisco School of Medicine | University of California 
at San Francisco School of Medicine

PURPOSE: Constructed response short-answer questions 
(CR-SAQs) on summative exams carry benefits for medi-
cal students and educators. However, the perceived burden 
associated with CR-SAQs may impede their use in medical 
education. The objective of this study was to examine the 
feasibility of utilizing CR-SAQs from the perspectives of 
faculty and students across three institutions and to establish 
the inter-rater reliability of scoring CR-SAQs.
METHODS: Question writers (N = 5) from three US medical 
schools met virtually to create a set of CR-SAQs to be used 
at each school on a summative exam in the first year of med-
ical school. After the exams were administered, the study 
questions were scored by faculty content experts (N = 7), 
faculty non-content experts (N = 6), and fourth-year medical 
students (N = 7). Cohen’s weighted kappa (kw) was used to 
evaluate inter-rater reliability between the content expert and 
other scorers. Structured interviews were performed with 
question writers and an open-ended question survey was 
administered to scorers. Content analysis was performed on 
the qualitative data.
RESULTS: Inter-rater reliability between the content expert 
and student scorers was fair/moderate (kw = 0.34–0.53 
holistic rubrics) or substantial (kw = 0.67–0.76 analytic 
rubric), but lower between content and non-content experts 
(kw = 0.18–0.29 holistic rubrics; kw = 0.59–0.66 analytic 
rubric). All question writers participated in the interviews 
and twelve faculty and student scorers (N = 12/20, 60%) 
completed the survey. Working with a team, getting feedback 
from others, and carefully wording the question were recom-
mended for writing CR-SAQs. For scoring CR-SAQs, read-
ing a sample of responses first, adjusting the rubric, creating 
notes, and setting aside sufficient time were recommended.
CONCLUSIONS: CR-SAQs can be reliably scored using an 
analytic rubric by faculty or senior medical students who do 
not have content expertise, which may relieve the faculty bur-
den associated with grading CR-SAQs. Our findings also show 
that it is feasible to include CR-SAQs in summative exams.
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CAN ARTIFICIAL INTELLIGENCE ADDRESS THE 
BURDEN ASSOCIATED WITH SCORING NARRATIVE 
ASSESSMENTS?
Denise Kay | Ashkan Farhangi | Zhishan Guo | Analia  
Castiglioni | Dexter Hadley.
University of Central Florida College of Medicine | Univer-
sity of Central Florida College of Engineering and Computer 
Science | University of Central Florida College of Engineer-
ing and Computer Science | University of Central Florida 
College of Medicine |

PURPOSE: A long-standing problem for educators has been 
determining how to create meaningful assessments that can 
be efficiently and reliably scored within a reasonable time 
frame. Medical educators must assess students’ clinical skills 
and reasoning which, if done right, requires time and labor-
intensive performance-based assessments, such as Objec-
tive Standardized Clinical Examination (OSCE). OSCEs are 
composed of multiple encounters with standardized patients. 
After each encounter, students complete a post-encounter 
note (PEN). Scoring PENs is time and labor-intensive. This 
project developed and tested an artificial intelligence model 
to automatically score OSCE PENs.
METHODS: The AI model was developed in two steps: (1) 
we used medical textbooks to pretrain the model to understand 
the specialized key medical terms needed to score OSCE 
PENs; (2) the pretrained model was then fine-tuned using 
an 80–20 testing experiment wherein PENs from previously 
graded, five station OSCEs was split, with 80% for additional 
model training (n = 3335) and 20% for model testing (n = 660).
RESULTS: According to the results on the testing dataset 
(n = 660), the current model grades students’ examinations 
with a 6.23% error (i.e., 0.24 mean squared error). Moreo-
ver, the results show that the model outperforms state-of-art 
models that are pretrained on clinical notes.
CONCLUSION: The performance of the current AI model 
suggests a computer can be trained to score PENs and 
can provide a solution for labor-intensive OSCE grading. 
The next step is to continue training the current AI model 
using all required medical textbooks at this medical school 
(n = 310). We also plan to pilot the further refined model 
in action with ungraded and graded PENs in future exami-
nations. With increased exposure to examination data and 
medical terminology, we hypothesize that the accuracy of 
scoring should increase by a larger margin.

EFFECT OF DISSECTION-BASED LAB VERSUS  
VIRTUAL ANATOMY LAB ON STUDENT LEARNING 
IN A NEUROSCIENCE COURSE
Elizabeth Moffett | Conner Roggy | Alexandra Koontz | Ian 
George
Rocky Vista University | Rocky Vista University | Rocky 
Vista University | Rocky Vista University

PURPOSE: With the onset of the COVID-19 pandemic, 
safety measures such as social distancing were implemented 
to protect against transmission of the virus. Student cadav-
eric dissection as part of a medical gross anatomy curric-
ulum was one of the previous in-person experiences that 
Rocky Vista University moved to a virtual lab format in 
response. The purpose of this study is to examine the effect 
of a virtual versus in-person format on student performance 
on anatomy of the Neurosensory system.
METHODS: Here we compared student performance in 
the Neurosensory system, which covers the anatomy of 
the head, neck, and central nervous system, when students 
experience in-person dissections versus a completely online 
format. For the online group, live streamed prosection dem-
onstrations over the Zoom platform allowed students to view 
relevant anatomy, ask for additional views, and have ques-
tions answered. Anatomy lab evaluations were also virtual 
through the ExamSoft platform consisting of static pictures 
of dissected cadavers. We compared the completely online 
students to students who experienced hands-on, student-
led dissection based learning of the same cadaveric struc-
tures. All assessments were kept as similar as possible to 
allow direct comparison between groups. Student’s t-tests 
were employed to assess differences in mean performance 
between groups.
RESULTS: We saw a significant decrease in student per-
formance on anatomy practical exams after learning via the 
virtual format, even after assessment changes to match were 
made.
CONCLUSIONS: These results support previous research 
demonstrating the value of cadaveric dissection or prosec-
tion style gross anatomy labs. While a virtual lab was accept-
able during a public health emergency, it is not sufficient for 
proper education in the structure and function of the human 
body.

A NOVEL FRAMEWORK FOR TEACHING SKILLS 
TRAINING DURING THE PRECLERKSHIP PHASE OF 
MEDICAL SCHOOL
Greg Schreck, MEd | Rosalie Kalili, MD | Edward Simanton, 
PhD | Dale Netski, PhD
Kirk Kerkorian School of Medicine at UNLV | Kirk Kerko-
rian School of Medicine at UNLV | Kirk Kerkorian School 
of Medicine at UNLV | Kirk Kerkorian School of Medicine 
at UNLV

PURPOSE: The ability to teach colleagues and patients is an 
important skill for medical professionals to acquire. How-
ever, teaching skills training is often not a required element 
of undergraduate medical curricula, especially in the pre-
clinical years (1–5). Our team developed a teaching skills 
framework and assessed the impact on teaching skills devel-
opment during the Preclerkship phase of the curriculum.
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METHODS: First year medical students were introduced 
to the teaching skills framework during orientation through 
video lessons on the following five competencies: learning 
objectives, lesson complexity, audience engagement, rele-
vance to practice, and resource selection. Students practiced 
these competencies weekly through the creation and presen-
tation of learning issues for problem-based learning (PBL) 
tutorial sessions. The first 4 weeks following orientation, 
PBL facilitators used a rubric created to assess the level of 
performance for each competency and provide immediate 
feedback to each student. Students earned a score of 0–2 for 
each of the five competencies. Thereafter, use of the rubric 
was optional. The same rubric was then used at weeks 8 and 
12 to assess continued presence of competency performance.
RESULTS: Over the first 4 weeks, mean scores rose for 
the following competencies: learning objectives—1.07 to 
1.98; complexity—1.53 to 1.92; engagement—1.39 to 1.7; 
relevance—1.53 to 1.79; and resources—1.74 to 1.92. At 
week 8, mean score ranged from 1.68 to 1.8. And at week 
12, mean scores raged from 1.66 to 1.91.
CONCLUSION: These score increases over the first 4 weeks 
demonstrate an increase in student implementation of the 
teaching strategies taught through purposeful practice and 
targeted feedback. The persistent score ranges at weeks 8 
and 12 demonstrate continued presence over time. Addi-
tional measures would be needed to assess if these skills 
carry over to clerkship phase teaching tasks and beyond.

COMPARING A NON-ADAPTIVE TO AN ADAPTIVE  
E-LEARNING INTERVENTION ON MEDICAL  
STUDENT NEUROANATOMY SELF-EFFICACY AND 
NEUROPHOBIA WITHIN AN INTEGRATED FIRST-
YEAR MEDICAL CURRICULUM
Jessica Bergden | Jason Immekus | Jennifer Brueckner-Collins
Eastern Virginia Medical School | University of Louisville | 
University of Louisville School of Medicine

PURPOSE: Curriculum integration, requiring the addi-
tion of clinical information and loss of lecture time, has 
decreased preclinical neuroanatomy instructional hours. 
Concurrently, anxiety towards learning neuroanatomy, neu-
rophobia, may be negatively influencing medical student 
success in neuroanatomy. This study addresses the combined 
challenge of decreasing instructional hours and increasing 
medical student neurophobia by administering an adaptive 
eLearning neuroanatomy instructional tool for use within 
time-constrained integrated curricula. Literature suggests 
adaptive eLearning may decrease instructional time while 
improving accuracy and performance. We hypothesize an 
adaptive eLearning intervention will decrease neuroanxiety 
and increase neuroanatomy self-efficacy more than a self-
directed (non-adaptive) eLearning intervention.

METHODS: This causal comparative study administered a 
non-adaptive intervention in 2018 (n = 160) and an adaptive 
intervention in 2019 (n = 162) to first-year medical students. 
Instruments to measure neuroanatomy self-efficacy (NSE) 
and neurophobia (NA) were administered before and after 
module utilization to obtain pre-test and post-test NSE and 
NA scores. Analyses of covariance determined differences 
in pre-test and post-test NSE and NA scores, while control-
ling for pre-test score differences, between the non-adaptive 
and adaptive groups. All statistical tests were performed at 
p = 0.05. IRB approval was obtained.
RESULTS: Data analysis showed the adaptive interven-
tion increased post-test neuroanatomy self-efficacy scores 
(F(1,75) = 6.2, p = 0.01). While both interventions slightly 
reduced neurophobia levels, the adaptive module did not 
significantly reduce post-test neurophobia scores compared 
to the non-adaptive intervention (F(1, 45) = 2.16, p = 0.15).
CONCLUSION: Adaptive eLearning may be an efficient 
way to administer neuroanatomy material within an inte-
grated curriculum. An adaptive neuroanatomy eLearning 
intervention increased first-year medical student neuroanat-
omy self-efficacy. The adaptive module slightly decreased 
neurophobia, albeit not significantly. Given the moderating 
effect of self-efficacy on academic anxiety shown in the 
literature, perhaps the intervention’s benefit to neuropho-
bia is indirect. This novel study supports future investiga-
tion into targeting neuroanatomy self-efficacy to moderate 
neurophobia.

A NEW TEACHING ELECTIVE FOR MEDICAL STUDENTS 
AT KIRK KERKORIAN SCHOOL OF MEDICINE
Rosalie Kalili, MD
Kirk Kerkorian School of Medicine at UNLV

PURPOSE: While opportunities exist at our program for 
medical students to participate in peer-peer/near-peer teach-
ing, no formal teaching curriculum exists. The recognition 
of this need, combined with the constraints of the pandemic 
necessitating nonclinical and remote elective options, pro-
pelled the creation of a problem-based Learning (PBL) 
teaching elective.
METHODS: Mirrored after PBL faculty development and 
training sessions, we developed a classroom-based PBL 
teaching elective for 4th year medical students. The major 
curricular components consist of didactic sessions based 
on selected readings that support anticipated skills perfor-
mance, direct teaching opportunities both on-campus and 
remotely, weekly reflection assignments, and completion of 
either a quality improvement or case writing project. Elec-
tive students also receive feedback on their performance as a 
junior faculty guide during PBL tutorial sessions from their 
student group.
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RESULTS: The elective received a score of 5 (using a 
5-point Likert scale) for all measure items in the Evaluation 
of Nonclinical Elective by Student form, completed by all 
participating students. Written comments included the fol-
lowing: allowed me to explore my interest in teaching; this 
course did an incredible job of introducing me to the funda-
mentals of academic medicine; I feel much more prepared 
to be a resident, who is expected to be in a teaching role for 
medical students, peers, and patients; great variety of experi-
ences and assignments even for a short rotation.
CONCLUSION: Formal teacher training programs starting 
in UME can help medical students develop their teaching 
skill set early. The elective was developed at an opportune 
time and allowed students to experience teaching environ-
ments on-campus and remotely. While the elective was well 
received by the participating medical students, opportuni-
ties for improvement are underway to include the impact on 
the learning of the student groups facilitated by the elective 
students.

ESTABLISHING A VIRTUAL REALITY TEMPORAL 
BONE DRILLING SIMULATION LABORATORY: IS IT 
USEFUL?
E Richards | CL Dalton
Queen Elizabeth Hospital Birmingham | Queen Elizabeth 
Hospital Birmingham, UK

PURPOSE: To assess and compare the confidence, objec-
tives and experience of junior ENT doctors before and after 
mastoid surgery training using the VOXEL-MAN Virtual 
Reality (VR) Temporal Bone (TB) Simulator.
METHODS: Candidates attended a 3-h course at the West-
Midlands VR TB Laboratory (Lab) between June and Sep-
tember 2021, and completed pre- and post-course question-
naires asking about general demographics, sub-speciality 
interests, previous TB course and mastoid surgery experi-
ence, as well as learning objectives (LOs) for the course (list 
of 16 options). Additionally, confidence with key steps of 
TB surgery was self-rated by participants prior to and fol-
lowing the course.
RESULTS: Twenty-five (17 M:8 F) junior doctors attended 
mastoid surgery training courses in the VR TB Lab, of which 
96% (24/25) completed pre- and post-course questionnaires. 
Candidates included foundation trainee year 3 to specialist 
trainee (ST) year 6, and included four non-training grade doc-
tors. Eleven were classed ‘junior candidates’ (JCs; ST3s and 
below), and 14 ‘senior candidates’ (SCs; ST4 and above). 
Two had previous VR TB experience, and 18/24 (75%) had 
TB wet lab experience. One JC (9%) had performed a corti-
cal mastoidectomy versus 100% of the SCs. All (100%) JCs 
wished to make a start on learning TB anatomy and how 
to drill a TB. These LOs were successfully achieved by all 
(100%) JCs. SCs had more diverse objectives with focus on 

more specific skill development. Those chosen to focus on 
during the 3-h course were met. Improvement in confidence 
was made in all six domains assessed. An appropriate level 
of supervision was reported by 22/24 (92%) and 23/24 (96%) 
rated the course as ‘extremely useful’. All (100%) felt they 
would benefit from attending again and would recommend 
it to others.
CONCLUSION: This suggests that junior doctors of varying 
previous experience can benefit from VR TB Lab Courses.

HOW DID WE GET HERE? BASIC SCIENCE FACULTY 
PATHWAYS TO MEDICAL SCIENCE EDUCATION
Kelly Quesnelle | Danitza Backus | Giulia Bonaminio | Joanna 
Brooks | Janine Chalk-Wilayto | Kimberly B. Dahlman | Bonny 
L. Dickinson | Tracy B. Fulton | Aviad Haramati | Ming-Jung 
Ho | Katherine M. Hyland | Marieke Kruidering | Neil Osheroff 
| Rupa L. Tu
University of South Carolina School of Medicine Greenville |  
Virginia Tech Carillion School of Medicine | University of 
Kansas School of Medicine | University of Kansas School 
of Medicine | Georgetown University School of Medicine | 
Vanderbilt University

PURPOSE: Basic science educators play a vital role in the 
education of medical students, yet little is known about their 
pathways into this role. To support future medical science 
educators, there is a need to first identify the career path-
ways and the factors that support and hinder basic science 
faculty who become medical educators.
METHODS: A multi-institutional qualitative descriptive 
study was conducted using a purposive sample of basic sci-
ence medical educators with PhD degrees in biomedical sci-
ence disciplines in the USA. In-depth individual interviews 
and thematic analysis of interview data were used to identify 
participants’ pathways into medical education and the key 
factors influencing those pathways.
RESULTS: Fifty-eight participants from 7 allopathic medi-
cal schools participated in interviews between December 
2020 and February 2021. Except for anatomy educators, 
whose training often included teaching medical students, 
most participants did not consider medical education as a 
serious career pathway during their PhD training and often 
described their pathways into medical education as serendip-
itous. Most participants described their training or prepara-
tion for teaching as “on-the-job,” citing a paucity of graduate 
or postdoctoral-level training programs specific for careers 
in education. Participants also reported that mentors played 
a key role in facilitating their pathways into medical educa-
tion. Many respondents reported an attraction to teaching, 
rather than a dissatisfaction with bench research, as a main 
motivation to become a medical educator.
CONCLUSION: This study highlights the confluence of ser-
endipity, “on-the-job” training, and mentoring as the most 
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common facilitators for basic scientists’ entry into career 
pathways in medical science education. Our findings high-
light a need for sustaining mentoring programs, particularly 
in faculty who are new to medical science education and 
suggest an opportunity for growth of formal pre- and post-
doctoral educational training programs.

EFFECTIVENESS OF PROBLEM-BASED LEARNING 
IN UNDERGRADUATE MEDICAL EDUCATION: A 
SYSTEMATIC REVIEW
Naunihal Zaveri | Cheryl Vanier | Swapan Nath | Jason Fetty
Arkansas College of Osteopathic Medicine, Fort Smith, AR | 
Touro University Nevada | TCU and UNTHSC School of Med-
icine, Fort Worth, TX | Khalifa University, Abu Dhabi, UAE

PURPOSE: Problem-based learning (PBL) has been in use 
in medical education for over 50 years, and there is a need to 
evaluate how learning and skill development improve with 
PBL. The purpose of this systematic review is to summa-
rize the available evidence on whether PBL is more effec-
tive in helping students enhance cognitive integration and/
or improve life-long learning skills, compared to lectures or 
traditional learning. Secondarily, does PBL promote active 
self-directed learning skills?.
METHODS: Studies were included if undergraduate medical 
students were taught using a PBL approach and if their per-
formance was compared to lecture-based learning. Outcome 
measures included performance on national or local exami-
nations or assessment by questionnaire or survey. Obser-
vation, quasi-experimental, and experimental studies pub-
lished in English from 2007 to 2020 were included. PubMed, 
Embase, ERIC, CINAHL Plus, and PsychInfo were queried 
on December 31, 2020. The risk of bias was assessed for 
each included study. results were qualitatively assessed.
RESULTS: From the literature search, 205 articles were 
screened and subjected to inclusion/exclusion criteria in the 
first-pass review, resulting in a total of 34 articles. After the 
second-pass review, a total of 8 articles which studied 3103 
subjects were used for data extraction. The observational 
designs of the studies led to low quality assessment scores 
(highest score being 8 on a scale of 12). Overall, students 
prefer PBL, and PBL-taught students have exam scores that 
are equal to or better than those from lecture-based classes. 
There is a strong likelihood that publication bias may have 
affected the patterns revealed in this study.
CONCLUSIONS: Of the studies examined, the evidence that 
PBL improves learning over traditional teaching modalities 
in undergraduate medical students is equivocal. Since PBL is 
learner-centered and promotes a social, collaborative, trans-
disciplinary approach to cognitive integration, it will likely 
continue to be implemented in medical education widely.

MEDICAL AND ALLIED HEALTH STUDENTS  
PERSPECTIVES OF PREPAREDNESS TO TREAT 
DIVERSE POPULATIONS
Nicole Guzolek | Terilyn Viray | Paul Gentle II | Cheryl 
Vanier, Ph.D. | Amina Sadik, MS., Ph.D., MEdL, FIAMSE, 
FNAOME
Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada

PURPOSE: The COVID-19 pandemic has underscored the 
lack of equity in healthcare quality for diverse groups. The 
undoing of institutionalized racism in healthcare requires 
early training of medical providers. This study examines 
the cultural competency of preclinical and clinical students 
enrolled in health professional programs to identify areas for 
improvement and make suggestions addressing them.
METHODS: The Clinical Cultural Competency Question-
naire, a validated tool to assess student knowledge and 
attitudes related to cultural competency, was administered 
to health professional students within nursing, physical 
therapy, occupational therapy, physician assistant (PA), 
and osteopathic medicine (DO) programs at Touro Univer-
sity Nevada. Differences between preclinical and clinical 
groups, and among academic programs were inferred using 
Fisher’s exact tests, analysis of variance, or Kruskal–Wallis 
tests.
RESULTS: The majority of participants (preclinical n = 91, 
clinical n = 52) were female, under 30-year-old, non-Hispanic, 
White, or Asian, and enrolled in a DO (38%) or PA program 
(36%). Preliminary analysis showed preclinical students 
reporting statistically significant knowledge on demograph-
ics of diverse racial groups (P = 0.044). Although clinical stu-
dents reported knowledge of the historical and contemporary 
impact of racism, bias, prejudice, and discrimination against 
diverse populations in healthcare in the USA in a statistically 
significant manner (P = 0.013), they were not consistent in 
reporting having received specific diversity training. The most 
highly ranked topics to be pursued in an elective course were 
racial group-specific: health risks (median rank = 2, IQR = 1, 
3), health disparities (median rank = 3, IQR = 2, 4), and eth-
nopharmacology (median rank = 4, IQR = 3, 6).
CONCLUSION: Students communicated their knowledge 
of racism, bias, prejudice, and discrimination in healthcare. 
However, since the knowledge is not training-based, it is 
not implemented into practice. The need for a standardized 
elective course on cultural diversity, sensitivity, and inclu-
sion is paramount to address the gaps in knowledge identi-
fied above. 
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EVALUATING INTERPROFESSIONAL EDUCATION  
TRAINING PROGRAM FOR ORAL HEALTH  
CHAMPIONS IN SIX STATES
Robin Ann Harvan, EdD
Massachusetts College of Pharmacy and Health Sciences

The National Center for Integration of Primary Care and 
Oral Health (CIPCOH) is committed to evolving the oral 
health curriculum in every health profession school/program 
in the USA (medical, osteopathic, physician assistant, nurse 
practitioner, midwifery, obstetrical, internal medicine, fam-
ily medicine, pediatrics, med-peds, geriatrics). We devel-
oped, offered, and evaluated a pilot of our 100 Million 
Mouths (100MM) Project because we feel that if we can cre-
ate an Oral Health Education Champion in every state, then 
we can support that Champion in reaching out to health pro-
fession schools/programs in their state and engaging them 
to improve their oral health teaching. As those students and 
residents graduate and care for patients, they will improve 
the oral health of millions of patients.
METHODS:  In 2021, six oral health champions were 
selected by the CIPCOH representing states assessed with 
greatest needs and potential benefits for preparing cham-
pions of Primary Care Education Enhancement of Oral 
Health Integration in educational training and collaborative 
practice. These states included Alabama, Delaware, Hawaii, 
Iowa, Missouri, and Tennessee. An Evaluation Framework 
designed according to systems change theories guided form-
ative and summative evaluation activities. Input, process, 
output, and outcome performance indicators were identified 
related to the pre-training, intra-training, and post-training 
phases of training.
RESULTS: Trainees were very appreciative of the opportu-
nity to be selected as their State representative OH Cham-
pion. Trainees generally appreciated the data-driven identi-
fication of their states as target for recruitment; the process 
of notification of selection and induction into the training 
program; and that their anticipated expectations and aspira-
tions would be considered and met. Program participation 
and retention were exceptional.
CONCLUSION: Trainees would overwhelming recommend 
this program to future state OH Champions. Overall, trainees 
would recommend that OH Champion Collaborative Teams 
for each state be considered in the future to strengthen inter-
professional integration and state-wide reach.

A PRACTICAL AND EFFICIENT FACULTY REVIEW 
PROCESS FOR IMPROVING MULTIPLE CHOICE 
QUESTION METRICS
Monzurul Roni | Yerko Berrocal | Richard Tapping
Department of Health Sciences Education and Pathol-
ogy, University of Illinois College of Medicine Peoria | 
Department of Health Sciences Education and Pathology, 

University of Illinois College of Medicine Peoria | Depart-
ment of Health Sciences Education and Pathology

PURPOSE: Despite their curricular importance, a large 
proportion of multiple-choice questions (MCQs) are flawed 
and/or fail to assess the intended knowledge domain or com-
petency. Although faculty peer or committee review has 
been demonstrated to improve the quality of MCQ exams, 
such review processes are typically resource-intensive and 
time-consuming. We report here a practical and efficient 
peer review process that consistently improves MCQ exam 
quality.
METHODS: A small peer review committee was formed 
to review the final exams of six independent block courses 
taken by first- and second-year students at the University of 
Illinois College of Medicine. The committee consisted of 
four to five faculty with experience in item writing. Based on 
post-exam item metrics, MCQs that had both a discrimina-
tion index < 0.2 and difficulty level < 0.91 were selected for 
review. For every exam, the reviewers independently evalu-
ated each item over a 2-week period and provided evalua-
tive comments through a common secured document. The 
committee convened a single virtual meeting to arrive at a 
consensus on item flaws while providing suggestions for 
improvement. The final comments were shared with the 
block directors who then communicated the changes and 
corrections with the original item authors.
RESULTS: Based on the above metrics, 15–20% of MCQs 
per block exam were peer reviewed. Each reviewer took 
approximately 10 min to review each question and commit-
tee meetings were about 90 min in length. Upon exam re-
administration, this process resulted in a significant increase 
(p < 0.05) in the item discrimination of reviewed questions 
in all six block exams.
CONCLUSION: Our results support the utility of a peer 
review process in MCQ exam quality and may offer medi-
cal educators a more practical and efficient process, requir-
ing limited faculty time and administrative resources, for 
improving the quality of in-house MCQ exams.

BIOMEDICAL SCIENCES AND ETHICS AND  
HUMANITIES, BUILDING CONNECTION FOR 
DEEPER LEARNING IN UNDERGRADUATE MEDICAL 
CURRICULUM
Yuan Zhao | Oluwaseun OlaiyaSam Houston State Univer-
sity College of Osteopathic Medicine | Sam Houston State 
University College of Osteopathic Medicine

PURPOSE: Medical ethics education is crucial to cultivate 
medical student professionalism, and to prepare them to 
face ethical situations that arise in clinical practice. Medi-
cal schools continue to develop new ways of incorporating 
medical ethics into their curriculum. However, instances 
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of ethics being integrated into biomedical sciences course, 
and utilizing pathophysiological processes to further student 
understanding is limited. We developed a novel ethics learn-
ing thread that is embedded in a biomedical science course.
METHODS: Three ethics learning modules were designed 
and built into a 6-week immune system course. Each mod-
ule integrated ethics and humanity learning with immunol-
ogy topic. The first module used a documentary about a 
well-known patient with severe combined immunodefi-
ciency disease. The second module was delivered through 
a team-based learning case on HIV. The third module used 
small-group discussion and debate on blood transfusion. 
Reflective writing was embedded in each module to assess 
student knowledge and attitude. Quantitative and qualita-
tive analyses were conducted on survey responses to assess 
student perceptions.
RESULTS: Likert scale rating (1–5, with 5 being most use-
ful) of training modules revealed a significantly higher rating 
for debate module (4.7 average), seconded by the documen-
tary module (4.4) and then the TBL module (4.0). Common 
and unique codes from survey were identified to suggest the 
strength and weakness of each module. Codes include the 
modules promoted critical thinking and raised awareness 
of ethical complexities. Overall, students’ perception of the 
curriculum design was extremely positive.
CONCLUSION: This curricular model highlights the ben-
efits of integrating medical ethics into biomedical science 
courses during preclinical undergraduate medical educa-
tion and provides insight on a novel approach that can be 
tailored to any institution. We believe that this curriculum 
can improve patient care by helping physicians in training 
to recognize, analyze, and resolve ethical dilemmas early in 
their careers while learning foundational bioscience.

DESIGN THINKING METHODS IDENTIFY UNIQUE 
THEMES AND PATTERNS IN MEDICAL STUDENT 
EXPERIENCES
Renee LeClair | Patrick Bonson | Andrew Binks | Kristin 
Mahac
Virginia Tech | Virginia Tech | Virginia Tech | Virginia Tech

PURPOSE: Medical education programs use a variety of 
mechanisms to evaluate effectiveness, but they may not give 
a complete account of the student experience. To improve 
our understanding of medical student experiences, we imple-
mented design thinking methods to collect longitudinal stu-
dent feedback to guide program improvement.
METHODS: A random sample of first through fourth year 
students at Virginia Tech Carilion SOM were interviewed to 
address medical school experiences and perceptions of learn-
ing. Following the interview, individual experience diagrams 
were thematically coded and sorted using a rose-thorn-bud 
approach and affinity clustering. Coded information was 

organized across the 4-year curricular timeline and used to 
inform development of student personas. Generation of stu-
dent personas utilized a composite of personal information, 
student quotes, and common experience themes. Themes 
gathered by the design thinking process were compared to 
those gathered by traditional programmatic evaluations.
RESULTS: Consistent themes across both data sets (affin-
ity clustering vs. traditional programmatic evaluations) were 
those surrounding student experiences in problem-based 
learning and longitudinal clinical experiences. Themes 
unique to the design thinking process involved personal 
routine (e.g., wellness activities), learning behaviors (e.g., 
use of 3rd party resources), backgrounds (lack of diversity), 
student support (e.g., need for mental health resources), and 
cohesiveness (e.g., “not competitive”). Differences in expe-
riences and themes led to the generation of distinct persona 
designs for preclinical and clinical students and a student 
experience diagram. Personas and experience diagram serve 
as visual communications for students, faculty, and admin-
istration to respond to.
CONCLUSIONS: Coupling of research interviews with 
design thinking methods has identified several non-curric-
ular themes experienced by students that could better inform 
curricular change, resource allocation, and faculty develop-
ment. The unified experience diagram provides a cohesive 
visual for students to continue to respond to and provide 
feedback that has the potential to effect meaningful curricu-
lar and programmatic change.

USABILITY DOES NOT GUARANTEE USE: HOW  
TIMING INFLUENCES STUDENT ADOPTION OF A 
HISTOLOGY LEARNING APP
Jonathan Fisher | Emil Maric | Sarah Donohue | Jenna Regan 
| Kyle Formella | Jakob Plotts | Eric Ou | Jeffrey Cheung
University of Illinois College of Medicine Peoria | Univer-
sity of Illinois College of Medicine Peoria | University of 
Illinois College of Medicine Peoria | University of Illinois 
College of Medicine Peoria | JUMP Simulation Center | 
JUMP Simulation Center

PURPOSE: Mobile applications (apps) are increasingly used 
to supplement medical education. However, as more apps are 
introduced to supplement teaching, it is unclear how students 
incorporate these technologies into their learning. We sought 
to clarify how the timing of app introduction during a histol-
ogy course influences its adoption and use.
METHODS: We developed an app for gastrointestinal histol-
ogy that was used in the final course of the first-year medical 
curriculum. The app contained a learning mode (explore) 
to supplement histology labs and a testing mode (gaming) 
with randomized multiple choice questions. To address the 
impact of timing, half the students gained app access the first 
three weeks of class (group A) while the other group gained 
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access three weeks prior to the exam (group B). We exam-
ined students’ use of the app via logins, time of use, and 
mode usage. We also conducted student interviews and an 
anonymous survey to ascertain how students used the app.
RESULTS: Sixty-three of 301 first-year students installed the 
app and 50 filled out the survey. Explore mode was used equally 
between groups. Group B showed a trend for higher use of the 
gaming mode, but it was not statistically significant. Forty-four 
of 50 surveyed students rated the app 3 or more stars out of 5. 
Twenty-six of 50 students used the app once a week or more. 
Student interviews suggested students are less inclined to incor-
porate new technology tools in later stages of their first year.
DISCUSSION: Though feedback on the histology app was 
positive, the adoption rate among students was low. Both 
groups used the explore mode to a similar degree, but group 
B showed increased use of the game mode to prepare for the 
examination. Students suggest introducing new tech tools 
early in curriculum before study plan structure solidifies and 
demonstrating the tool in class to increase use.

AN INNOVATIVE PILOT PROGRAM FOR PHYSICIAN  
ASSISTANT ASSESSMENT OF CORE MEDICAL 
KNOWLEDGE AND CONTINUOUS LEARNING
Dawn Morton-Rias, Ed. D., PA-C | Sheila Mauldin, MNM | 
Joshua Goodman, PhD | Andrzej Kozikowski, PhD
National Commission on Certification of Physician Assis-
tants | National Commission on Certification of Physician 
Assistants | National Commission on Certification of Physi-
cian Assistants | National Commission on Certification of 
Physician Assistants

PURPOSE: The National Commission on Certification of 
Physician Assistants (NCCPA) certifies that physician assis-
tants (PAs) meet clinical knowledge and reasoning stand-
ards. Utilizing adult learning theory, NCCPA developed an 
innovative longitudinal pilot program to assess core medical 
knowledge while fostering continuous learning and reten-
tion. We describe PA perspectives regarding the pilot and 
its impact on ongoing learning.
METHODS:  The web-based pilot program was imple-
mented from 01/2019 to 12/2020 with over 18,000 PAs. We 
evaluated performance and surveyed participants quarterly, 
assessing their experiences. Key pilot components included 
spaced testing (25 quarterly questions), individualized 
feedback, and resources based on performance. PAs were 
asked about confidence level and question relevance to their 
practice enabling identification of content-area knowledge 
gaps and learning opportunities by relevance to practice. 
PAs immediately knew whether each answer was correct/
incorrect, could view their overall percent correct, and com-
pare performance to others. After each question, PAs were 
given rationales/references and had access to all feedback/
resources for 2 years to enhance learning.

RESULTS:  Over 98% of PAs participating at the start 
remained in the pilot. PAs reported learning more from 
the pilot than other non-longitudinal NCCPA exams. Most 
(91%) said the rationales were useful; 93% read them for 
missed questions, and 71% indicated they would return to 
review them again. PAs also reported needing less prepara-
tion, decreased test anxiety, and less disruption to daily life 
while being more confident in performance, and that the pro-
cess helped to refresh medical knowledge. However, most 
completed all 25 quarterly questions in less than 2 weeks 
not using available time to space-out questions. PAs dem-
onstrated high performance on the pilot, and no differences 
were detected by age and specialty. All subgroups showed 
growth in performance.
CONCLUSIONS: PAs view the pilot as fostering continuous 
learning. More research is needed on why PAs do not space 
questions throughout the entire allotted period.

MORE THAN A CHECK BOX: AN OVERVIEW OF 
DIVERSITY, EQUITY, AND INCLUSION EFFORTS IN 
PHYSICIAN ASSISTANT (PA) EDUCATION
Daphne Mills | Monica Miles | Dominique Frias
Physician Assistant Education Association | Physician Assis-
tant Education Association | Physician Assistant Education 
Association

PURPOSE: To equitably ensure the competence and success 
of all PA applicants, students, and graduates, physical assis-
tant programs are poised to make changes in support of their 
students and faculty, especially those from underrepresented 
minority (URM) backgrounds. The Physician Assistant Edu-
cation Association (PAEA) developed the Diversity, Equity, 
and Inclusion (DEI) Toolkit and Best Practices to assist PA 
programs in examining their practices, climate, and cultures. 
Programs were surveyed to gain an understanding of the 
current state of DEI efforts in PA education.
METHODS: In August 2021, program directors at all 277 
PAEA member programs were surveyed on their DEI practices, 
including usage of the DEI toolkit, DEI efforts (e.g., the devel-
opment, implementation, and support of goals), and engage-
ment in best practices. In addition, programs also surveyed 
about whether strategies were in place to understand retention 
issues in instances where URM students, faculty, and staff were 
not retained. Further, we investigated if there were differences 
in public and private PA programs’ DEI engagement.
RESULTS: One hundred sixty-two programs provided 
data, a 58.4% response rate. Although 72.2% of programs 
indicated that they had DEI goals, only 35.2% reported 
measuring the effectiveness of strategies taken to address 
their goals. The results found differences in the engage-
ment of public vs. private programs, with public programs 
reporting greater levels of toolkit usage and higher levels of 
engagement with DEI efforts. In addition, implementation 
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of the 21 best practices outlined in the toolkit varied widely 
across programs, with some practices being implemented 
widely while others were virtually untouched.
CONCLUSION: Although PA education programs are mak-
ing strides towards diversity, there is still a great deal of 
work to be done. Having DEI goals is not enough, programs 
must engage in efforts to attract, recruit, and retain students, 
faculty, and staff from URM backgrounds.

FACULTY READINESS FOR A DIGITAL EDUCATION 
MODEL: A SELF-ASSESSMENT FROM HEALTH SCI-
ENCES EDUCATORS
Silvia Olivares | Mildred López | Román Martínez | Juan 
Pablo Nigenda | Jorge Valdez García
Tecnologico de Monterrey | Tecnologico de Monterrey | 
Tecnologico de Monterrey | Tecnologico de Monterrey | 
Tecnologico de Monterrey

PURPOSE: During the COVID-19 pandemic, the continuity 
of education across the world is being supported through 
e-learning. Healthcare programs especially require con-
tinuing patient-centered training to benefit individuals and 
society. The objective of this study was to assess the faculty 
members’ skills to continue educational services through a 
digital education model at the beginning of the lockdown.
METHODS: The methodology consisted in a quantitative 
approach descriptive and cross-sectional design. The instru-
ment was a survey with two sections, i.e., (1) self-assessment 
and (2) self-ranking based on the digital education model.
RESULTS: The results for 497 participants indicated higher 
scores on active learning and web conference digital skills. 
Evaluation is still a competence required to be reinforced by 
the faculty to incorporate a full transition into online learning.
CONCLUSION: There seems to be an agreement about fac-
ulty readiness to implement different active learning strategies, 
despite being in a distance education model. University leaders 
welcomed the self-assessment that faculty members performed 
on digital skills as it allowed them to adapt the training pro-
grams and designate staff teams to support the educators once 
classes restarted. Educators implementing a digital education 
model should consider a planned and structured educational 
solution that is beyond the distance between learners and 
teachers, but an engaging environment for learning incorpo-
rating different technologies and active pedagogies.

A WEEK TO FLOURISH AND REFLECT ON  
PROFESSIONAL IDENTITY: “TEC WEEK”
Silvia Olivares | Gisela Cante | Miriam Turrubiates
Tecnologico de Monterrey | Tecnologico de Monterrey | Tec-
nologico de Monterrey

PURPOSE:  Professional identity requires the dynamic 
evolution of the individual, who forms relationships and 

assumes roles in various professional groups and contexts. 
Tec Week is an educational strategy that aims to shape pro-
fessional identity while developing competencies through 
reflection, experimentation, and daily life experiences. This 
study aimed to identify the students’ perceived value of their 
experiences during Tec Week to form professional identities 
and gain skills.
METHODS: A qualitative method was selected with focus 
groups’ comments analyzed by emergent coding topics. It 
was gathered data from 33 students in two focus groups. 
The analysis of the information was carried out by coding 
emerging topics.
RESULTS: The coding of students’ comments about the 
Tec Week activities and workshops evidenced the value 
of specific phases of professional identity developed from 
self-knowledge and collaboration in connected networks. 
Students appreciate the experience as they achieve intro-
ducing themselves to their own personal and professional 
identities. The Tec Weeks contemplated in this study offer 
various experiences that help students develop their trans-
versal competencies and self-knowledge of their abilities.
CONCLUSIONS: The training approach of the Tec Weeks 
is oriented to personal and professional growth in topics of 
introspection, recognition of the other, and social impact, 
strengthening each student’s professional identity. With this 
proposal, competencies are promoted to influence human 
flourishing.

BACK TO THE BASICS: A COURSE ON SCIENTIFIC 
LITERATURE CRITIQUE AS A MECHANISM TO  
INTEGRATE BASIC SCIENCE CONCEPTS INTO 
CLERKSHIP CURRICULA
Michelle M. Duffourc | Robert V. Schoborg
Quillen College of Medicine, East Tennessee State Univer-
sity | Quillen College of Medicine, East Tennessee State 
University

PURPOSE: Medical school curricular reforms designed to 
enhance learner integration of basic and clinical sciences 
have resulted in inclusion of clinically oriented pedagogies 
into the preclerkship period and a shift towards earlier stu-
dent immersion into the clinical environment. These changes 
have resulted in shorter preclerkship curricula, with concur-
rent decreases in student exposure to foundational science 
content. To ensure that graduating medical students have a 
sufficiently nuanced understanding of the scientific founda-
tion of medicine, instructional methodologies to revisit or 
build upon foundational concepts during the clinical years 
are needed. But barriers to successful vertical integration 
include logistics and limited tools/strategies.
METHODS: We designed a novel remote course for fourth 
year medical students entitled “Back to the Basics: Micro-
biologic Principles and Pharmacotherapy of Immunologic 
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and Infectious Disorders.” This course utilizes a combina-
tion of student-led patient case presentations, asynchronous 
basic science lectures, and journal club discussion sessions 
to reinforce how basic science concepts form the foundation 
of clinical decision making. Upon completion, the students 
answered a survey to evaluate the strengths, weaknesses, and 
overall effectiveness of the course.
RESULTS: The course received an average student evalua-
tion of 4.11/5 on a Likert scale of 1 (poor) to 5 (excellent), 
though students suggested that the course be expanded to 
include more basic sciences topics. Students were particu-
larly enthused to master a new skill (literature critique) and 
review high-yield basic science concepts prior to taking the 
step 2 CK exam. Faculty observers noted that all partici-
pants demonstrated increased ability to critique the primary 
literature and to explain the basic science underpinnings of 
their patient cases.
CONCLUSIONS: Our novel literature-critique based course 
is a flexible and effective mechanism to promote integration 
of basic science concepts into the clerkship curriculum. It is 
easily adaptable to diverse curricular and instructional needs.

THE DIFFERENTIAL DIAGNOSIS AS A SNAPSHOT OF 
CLINICAL REASONING
F. Marconi Monteiro, Michael Ainsworth, Marie Dawlett,  
Lisa Elferink, Jeff Farroni, Sagar Kamprath, Thomas  
Kimbrough, Dawnelle Schatte, Victor Sierpina, Karen 
Szauter, Holly West
The University of Texas Medical Branch -Galveston, Gal-
veston, TX, 77,551, USA

PURPOSE: This study evaluated potential utilization of 
clinical skills assessment (CSA) data to obtain insight into 
students’ clinical reasoning.
METHODS: Following IRB approval, we accessed materials 
from our 2019 senior medical student CSA. Exam logistics: 
15-min standardized patient encounter followed by 10 min 
to complete a patient note (interview, physical exam, dif-
ferential diagnosis (DDx), justification, and management). 
This work focused on the DDx (up to 3 listed) and justifica-
tion; patient presentations studied back pain and cough (2 
versions each). Scenarios targeted consideration of potential 
diagnoses. Two investigators reviewed each note; diagno-
ses scored as high priority (HP), feasible (F), not feasible 
(NF); justification as full, partial, or absent. We analyzed 
frequency of diagnoses and quality of justification by case.
RESULTS: Most students (n = 212) listed three diagnoses. 
Students listing first diagnosis deemed high priority were 
back pain #1 (N = 110): 89.1%; back pain #2 (n = 104) 
73.1%; cough #1 (n = 106) 42.5%; and cough #2 (n = 100) 
76%. Students listing no high priority diagnosis ranged from 
1 to 28.3%. While students offered many feasible diagno-
ses, some students also included one or more diagnoses not 

appropriate for the patient presentations. Diagnostic justifi-
cations varied widely, sometimes including data not docu-
mented in the interview or physical exam.
CONCLUSION: Students generally identified one high pri-
ority diagnosis, with variation by case. Despite listing many 
feasible diagnoses, students did not consistently highlight 
the most important consideration for a given context. Justi-
fication of diagnoses revealed limitations in integration and 
synthesis of patient data. Although accuracy of DDx and 
justification represent a window into student clinical rea-
soning, data from this work did not allow identification of 
student-specific issues.

IMPACT OF A COMMUNITY SERVICE LEARNING 
ROTATION ON STUDENT INTEREST IN WORKING 
WITH UNDERSERVED COMMUNITIES
Kristin Bertsch | Elisha Stevenson | Mary Duggan | Stuti Jha
Rowan University School of Osteopathic Medicine | Rowan 
University School of Osteopathic Medicine | Rowan Uni-
versity School of Osteopathic Medicine | Rowan University 
School of Osteopathic Medicine

PURPOSE: Community Service Learning and Leadership is 
a 3-year curriculum designed to teach skills to work with New 
Jersey’s medically underserved communities. Students are 
given the opportunity to utilize what they have learned over 
first and second years and apply this in their third year to the 
CSL rotation. The AHEC site coordinators and the NJ Program 
Office assist student teams in identifying community-based 
agencies and health promotion projects. This study focuses 
on the CSL rotations required of third year medical students. 
This study sought to ascertain student’s interest in working 
with underserved communities before and after the rotation.
METHOD: Pre/post assessments were developed and given 
to all third year medical students who complete the rota-
tion. The survey collects basic demographic information and 
data about respondents’ intention to work with underserved 
populations. These results are compared to numbers in the  
post-test assessment, which is administered after the stu-
dents complete the program.
RESULTS: From 2017 to 2020, 535 students completed pre/
post assessments. The post assessments revealed that 84.62% 
respondents answered “yes” to the statement “I still person-
ally want to be involved in providing care for the medically 
underserved during my medical career” after their rotation, 
an increase from 79.35% in the pre-survey data. Over 100 
students are currently enrolled. About 82% of those surveyed 
indicated that they would like to serve in these communities. 
We expect the program will motivate more students to work 
in underserved communities.
CONCLUSION: Students were more likely to want to work 
with underserved communities in their medical career after 
the rotation. This is consistent with prior research that shows 
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that contact increases likelihood of working with under-
served communities.

MEDICAL STUDENT MENTAL HEALTH DURING THE 
COVID-19 PANDEMIC
Cathryn J. Caudill | Meg Wright Sidle | Madison Jupina
Kentucky College of Osteopathic Medicine | University of 
Pikeville | Kentucky College of Osteopathic Medicine

PURPOSE: Americans experienced a mental health cri-
sis alongside the COVID-19 pandemic. Given that medi-
cal students had proven more vulnerable than the general 
population to poor mental health prior to the pandemic, we 
sought to measure indicators of their mental health during 
the pandemic’s peak.
METHODS: US allopathic and osteopathic medical students 
were invited to complete an anonymous mental health survey 
screening for depression, anxiety, burnout, suicidal ideation, 
and increased substance use during the height of the COVID-
19 pandemic (late December 2020 through early January 
2021). Potential relationships were explored between these 
mental health indicators and demographic and environmental 
factors, such as COVID-19 exposure, type of medical school 
curriculum, and utilization of mental health resources.
RESULTS: Of 960 medical students completing the full 
mental health survey, 25.1% (n = 241) screened positive for 
depression, 40.4% (n = 388) screened positive for anxiety, 
21.3% (n = 201) met criteria for at least one dimension of 
burnout, 19.0% (n = 182) started or increased substance use, 
and 7.2% (n = 69) experienced suicidal ideation. Significant 
differences (p < 0.01) in measures of mental health were 
associated with female gender, those who had utilized mental 
health care resources, those with a personal COVID-19 diag-
nosis, and those who knew someone who died of COVID-19.
CONCLUSION: Rates of depression did not change for 
medical students during the pandemic, as they did for other 
populations, and rates of burnout and suicidal ideation were  
lower than expected. Substance use and anxiety among med-
ical students were higher than pre-pandemic levels. Medical 
students who were female, those who had utilized mental 
health care resources, those with a personal COVID-19 diag-
nosis, or those who knew someone who died of COVID-19 
were identified as particularly vulnerable groups.

A MASTER PROGRAM ENHANCES MEDICAL  
STUDENT DIVERSITY AND ITS GPA PREDICTS  
SUCCESS IN MEDICAL SCHOOL
McKenna Griffin | Rianda Carodine | Niiko Singer | Cheryl 
Vanier, PhD | Amina Sadik, M.S., PhD, MEdL, FIAMSE, 
FNAOME
Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada College of Osteopathic Medicine | 

Touro University Nevada College of Osteopathic Medicine | 
Touro University Nevada

PURPOSE: Matriculation into medical school requires stu-
dents to obtain a specific score on the MCAT and a GPA of 
3.5–4.0. To increase student diversity and help unsuccessful 
students in this endeavor, Touro University Nevada (TUN) 
created a Master of Health Sciences (MHS) program with a 
rigorous curriculum to better prepare students for medical 
school. In addition to determining the contribution of the 
MHS program to diversity in medical school, this study aims 
to determine whether the MHS GPA is a good predictor of 
success in medical school.
METHODS: MHS GPA, OMS 1 and 2 GPAs, and Board 
Scores (COMLEX 1 and 2CE) from five TUN cohorts 
(2015–2019) were analyzed using Fisher’s exact tests or 
simple linear regressions. Fisher’s exact test determined the 
association between MHS students’ success rate on COM-
LEX I and COMLEX 2CE. A simple linear regression eval-
uated the association between MHS and/or DO GPA and 
standardized exam scores.
RESULTS: The strongest predictor of COMLEX 1 score 
on the first attempt was MHS GPA (slope = 288, SE = 51, 
p < 0.001; r2 = 0.43), not DO GPA (slope = 37, SE = 102, 
p = 0.73; r2 < 0.01). For the COMLEX 2CE, the reverse was 
true, where the MHS GPA was a poor predictor of final score 
(slope = 150, SE = 88, p = 0.10; r2 = 0.05) and the DO GPA a 
better predictor (slope = 161, SE = 14, p < 0.001; r2 = 0.30). 
MHS GPA was a moderately strong predictor of DO GPA 
in the first (slope = 0.82, SE = 0.38, p = 0.05; r2 = 0.20) and 
second (slope = 1.24, SE = 0.44, p = 0.02; r2 = 0.37) years.
CONCLUSION: The MHS GPA is a statistically signifi-
cant predictor of success in the first and second years of 
medical school. Moreover, the MHS GPA is a strong pre-
dictor of COMLEX 1 scores. Since no clinical experience 
exposure in the MHS program occurs, MHS GPA does 
not correlate with the COMLEX 2CE. Although a more 
comprehensive analysis is still underway, the preliminary 
data indicate that MHS students contribute considerably  
to diversity at TUN.

DEVELOPING A PROGRAM OF CLINICAL RESEARCH 
FOR RESIDENTS IN A RECENTLY ESTABLISHED 
GENERAL SURGERY RESIDENCY AT A COMMUNITY 
HOSPITAL
Leon Kushnir | Elaine Cheng | Charles Antinori | Gus  
Slotman | Michael Geria
Inspira Health Network | Inspira Health Network | Inspira 
Health Network | Inspira Health Network | Inspira Health 
Network

PURPOSE: General surgery training is a time-consuming 
endeavor and allocating dedicated time for scholarly activities 
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such as research is frequently difficult. This abstract describes 
how resident research was successfully incorporated into clin-
ical curriculum of General Surgery residency.
METHODS: PGY1 residents complete online training (NIH 
and CITI courses) on human research subject protection. 
At the start of the PGY2 year, a faculty surgeon with part-
time support from Graduate Medical Education is assigned 
to mentor each resident. Topics of interest are discussed 
with the resident, clinically relevant hypothesis formulated, 
and a research project structured. After institutional IRB 
approval, data is obtained from the Surgical Review Cor-
poration’s BOLD database, hospital EMR, and physical 
chart review. The GME office provides part-time hospital 
IT personnel to capture clinical data from the EMR, drasti-
cally reducing resident time and effort. Literature searches 
are facilitated by librarians in the affiliated medical school 
and an outside statistician is contracted as needed. Faculty 
mentors are involved at every stage of the research process, 
and residents are encouraged to collaborate with each other. 
Resulting abstracts are presented at regional and national 
academic meetings, followed by manuscripts submitted for  
publication.
RESULTS: Since the inception of the residency program in 
2012, our trainees have presented 59 papers at national level 
research meetings, with 16 published abstracts and 35 manu-
scripts published in peer-reviewed journals. All graduating 
residents have at least one significant academic presenta-
tion, and most have up to eight publications in peer-reviewed 
journals.
CONCLUSIONS: With strong faculty and administration 
support, we have developed a strong and productive aca-
demic culture in a “young” General Surgery community 
hospital residency, despite the lack of formally protected 
research time. All residents are involved with highly collabo-
rative scholarly activity from concept to publication. Our 
reputation for resident research has attracted many highly 
qualified applicants to our program.

MICRO-LECTURE EDUCATOR DEVELOPMENT  
PROGRAM USING TED MASTERCLASS: COHORT 2
Holly A. West, DHEd, PA-C | Kathleen M. Everling, PhD
University of Texas Medical Branch | University of Texas 
Medical Branch

PURPOSE: Declining attendance for lectures may be attributed  
to excessive length, lack of engagement, and over-complexity 
of information. Medical students seemed to favor commercially  
available resources which presented medical information in 
short, focused segments. Since students desire to also learn 
from internal faculty, we developed a curriculum to train health 
professions educators to create these short, focused presenta-
tions called micro-lectures. TED Masterclass was the primary 
learning resource.

METHODS: In 2020, the first cohort of 25 educators com-
pleted a 6-month program. Based on feedback, the curricu-
lum was revised and shortened. Over 4 months, participants 
(a) asynchronously completed 11 TED Masterclass lessons 
(short videos and associated activities) which focused on 
presentation and communication skills, (b) engaged in 
monthly accountability sessions focusing on skill application 
and collegial dialogue, (c) completed supplemental learn-
ing activities on Blackboard, and (d) uploaded a recorded 
micro-lecture. Participants received constructive feedback 
on their micro-lecture from fellow participants and the pro-
gram instructors.
RESULTS: In 2021, 38 interdisciplinary educators from 4 
health professions schools at one institution participated in 
the second cohort with 25 successfully completing all les-
sons and 18 completing all required components of the pro-
gram including submitting a recorded micro-lecture. Surveys 
indicated that participants felt confident in their ability to 
apply the TED skills and will continue to incorporate the 
skills in their teaching. Participants reported improvement 
in their presentations and their ability to create more focused 
lectures. All respondents indicated a commitment to change 
their instruction which included improved lecture quality 
with decreased lecture duration paired with active learning. 
These results are similar to the first cohort.
CONCLUSION: After implementing 2 cohorts and engaging 
with over 60 educators, we have valuable information from 
participants and through our own experiences to guide future 
curriculum development.

IMPACT OF COVID-19 PANDEMIC ON BURNOUT 
AND CLINICAL ROTATIONS FOR THIRD-YEAR  
MEDICAL STUDENTS
Ashruth Reddy
Medical College of Georgia

PURPOSE: The COVID-19 pandemic greatly changed the 
daily experiences of third-year medical students. The pur-
pose of this study was to assess the perceptions of third-year 
students at the Medical College of Georgia concerning the 
impact of COVID-19 on their well-being and education.
METHODS: Third-year medical students (n = 29 of 186 stu-
dents) completed an online survey consisting of 95 multiple 
choice, Likert scale, and free-response questions assessing 
burnout, coping strategies, and academic plans. Burnout was 
assessed using the 1-item Maslach Burnout Inventory.
RESULTS: The majority of respondents (95%) reported 
experiencing some degree of burnout due to the COVID-19 
pandemic, with 40% citing this burnout to be significant. 
Burnout was attributed to fewer interactions with friends and 
family (69%), worry about lack of adequate patient exposure 
(55%), and cancellations of rotations (51%). Students were 
also unable to go home as often as they would like (48%). 
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Students’ level of self-reported happiness was negatively 
affected by their ability to go home (47%). Many respond-
ents (80%) spend a week socializing with peers. Most report 
this as a significant decrease from previous years (55%). 
Respondents (65%) reported that the pandemic negatively 
impacted their personal plans for the summer. Interestingly, 
only 18% of students’ choice of specialty was impacted by 
the pandemic.
CONCLUSION: The pandemic worsened burnout in third-
year medical students. Multiple factors may explain this 
finding including that many students were not able to go 
home, spend time with their friends/family, or socialize 
frequently due to the pandemic. Continuing to explore the 
effects of the pandemic on medical students may further 
elucidate the changes that must be made to help students 
adjust to the new circumstances.

DESIGNING AND IMPLEMENTING A NEW RAPID 
SYNTHESIS PROGRAM FOR USMLE STEP 1  
PREPARATION AT ROSS UNIVERSITY SCHOOL OF 
MEDICINE
Kashif Ahmad | Enrique Fernandez | Alejandro Carrasco | 
Mohammadali Shoja | Sean Gnecco
Ross University School of Medicine | Ross University 
School of Medicine | Ross University School of Medicine 
| Ross University School of Medicine | Ross University 
School of Medicine

PURPOSE: The USMLE step 1 is an important milestone 
that needs to be achieved for residency attainment. At Ross 
University School of Medicine, we identified the need for 
additional academic support of our students during dedi-
cated step 1 study period.
METHODS: We developed a novel 8-week Rapid Synthesis 
Program (RSP) at our Clinical Academy of Teaching and 
Learning during their independent step 1 study period. This 
program included 8 h per week of contact time divided into 
one weekly large group organ-system high-yield concept 
reviews, followed by weekly knowledge application MCQ 
sessions and supported by weekly individualized academic 
advising and counseling. The didactic component focused 
on synthesis of medical knowledge and clinical reasoning. 
Wellness checks were periodically in collaboration with our 
counseling center.
RESULT: One hundred forty-seven out of 223 partici-
pants students responded to the survey, from a cohort of 
440 eligible students. We collected student perspective 
after the first launch of RSP. The students appreciated 
a structured program that focuses on their urgent needs 
to address curricular gaps and provide a virtual learning 
community of peers to practice application and integra-
tion of their medical knowledge. Eighty-eight percent of 
students found the sessions helpful in preparing for step 1; 

92% found knowledge application helpful; 72% found the 
individual academic advising sessions helpful; 52% found 
the individual tutoring sessions helpful, and 82% found 
RSP helped integrate and synthesize medical knowledge 
with clinical reasoning aspects of patient care concepts; 
84% would recommend RSP to other students preparing 
for step 1 during their dedicated period.
CONCLUSION: With recent changes in USMLE pro-
gramming, it is important that medical schools understand  
the urgent needs on student’s stress in preparation. These 
findings informed us to emphasize on continuous quality 
improvement and next steps will be to correlate the partici-
pation in the RSP program with NBME CBSE and step 1  
outcomes.

USING ACTION LEARNING TO DEVELOP A MODEL 
FOR INCLUSIVE TEACHING IN A COVID-SPLIT 
COHORT
Rachel Claire Aland | Iulia Oancea | Mark Midwinter | Suja 
Pillai | Mary-Louise Roy Manchadi | Melissa Reichelt | 
Sherry Wu
School of Biomedical Sciences, Faculty of Medicine, The 
University of Queensland, Brisbane, Australia | School of 
Clinical Medicine, Faculty of Medicine, The University of 
Queensland, Brisbane 4072, Australia | School of Biomedi-
cal Sciences, Faculty of Me

PURPOSE: Medical Program at The University of Queens-
land enrols approximately 500 students/year; a significant 
number (~ 200) is international students. During the pan-
demic, international and domestic students were affected 
by lockdowns, restrictions, or inability to enter Australia. 
Student and staff were temporally and spatially separated. 
Similar disruptions may continue and the lessons learnt will 
improve future teaching. Regardless of physical or tempo-
ral location, all students must meet learning objectives, and 
learning experiences must be equitable and inclusive. Bio-
medical science teaching, necessarily integrated with in-
person laboratory teaching, was particularly affected.
METHODS: We addressed this unique challenge via an 
action learning approach. Over three iterations, we used 
staff and student feedback to evaluate and improve teaching 
strategies. We present our approach to online resource devel-
opment ranging from individual asynchronous resources, 
through to whole cohort synchronous activities.
RESULTS:  Students partnered in the development of 
asynchronous resources aimed for their peers. All histol-
ogy teaching was converted to online synchronous small 
group teaching in different time zones. Similarly, large 
group tutorials, integrated biomedical symposia, and lec-
tures were offered online at times that suited most students, 
which allowed us to support discipline integration and pro-
mote student engagement in large groups. The approach 
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allowed us to support discipline integration and promote 
student engagement in large groups. Students experienced 
improved flexibility of learning and teaching consistency. 
Our approach reflects the relationship between technology 
and education.
CONCLUSIONS: We learnt lessons that will inform our 
practice post-pandemic. Careful content curation and deliv-
ery exploits different technological affordances. purpose-
created online resources can be more effective than in-person 
teaching and are equitable for all students. Online teaching 
provides flexibility and inclusion for staff, contributing to 
staff satisfaction and well-being, and may allow teaching to 
be met more efficiently than in-person teaching. Finally, an 
online approach can better deliver an integrated curriculum.

SUPPLEMENTS DESIGNED TO AUGMENT FACULTY-
DELIVERED CONTENT IN A COMPACT MEDICAL 
SCHOOL UNIT OF CELLULAR AND MOLECULAR 
BIOLOGY
Tristin Chaudhury | Dan Webster
Texas Tech Health Sciences Center | Texas Tech Health Sci-
ences Center

PURPOSE: Medical students at our institution are provided 
only 6 days of didactic presentations for an entire Unit of 
Cellular Biology. Supplementary materials, consisting of 
high-value fact sheets, and integrative quiz questions, were 
provided to help students assimilate the material.
METHODS: A needs analysis survey was sent to previous 
cohorts of students. From their responses, content from each 
didactic session from the previous year’s unit was revisited 
and core concepts were identified and explained further. These 
concept sheets were then approved by the appropriate faculty 
before disseminating them to the MS1 class. Quiz question sets 
were also constructed and made available to the MS1s at the 
end of the first week. At the end of the unit, a survey was sent 
to the MS1 class to gauge usefulness and student well-being.
RESULTS: The initial survey demonstrated that students 
had difficulties knowing what to study and how to study the 
material within the strict time limitations of this unit and 
responded favorably to the provision of “high-yield” con-
cept sheets. The post-unit survey (n = 69) showed that virtu-
ally all (~ 93%) students used the sheets generally and half 
used them daily. Eighty-four percent thought they guided 
their understanding of the material, while 94% thought they 
should be used in other medical school blocks. Finally, 77% 
agreed that this supplement reduced their stress/anxiety 
throughout the unit. Similar RESULTS were obtained for 
the quiz questions provided.
CONCLUSION: A shortened basic sciences curriculum 
to accommodate a systems-based approach necessitates 
new formulae of initial presentation and reinforcement to 
maximize student retention of information. We found that 

students enjoyed using condensed, high-value “fact sheets” 
to accompany faculty’s presentation of the material. We also 
found that the students’ levels of stress and anxiety were 
reduced during their study and exam preparation periods. 
This model should be extended to other portions of the 
pre-clerkship curriculum, both at this institution as well as 
others.

“AND THE ANSWER IS!…” COMPARING DELIVERY  
MODALITIES OF A GAME-BASED LEARNING  
SESSION IN HEALTH PROFESSIONS EDUCATION
Andrew Darr | Jenna Regan | Harveen Kaur | Michael Neff 
| Yerko Berrocal
University of Illinois College of Medicine Peoria, Peoria IL, 
61,605 U.S.A. | University of Illinois College of Medicine 
Peoria, Peoria IL, 61,605 U.S.A. | University of Illinois Col-
lege of Medicine Peoria, Peoria IL, 61,605 U.S.A. | Univer-
sity of Illinois C

PURPOSE: Game-based learning (GBL) is considered a rea-
sonable alternative to traditional teaching methods. While 
well-designed GBL sessions have been shown to promote 
high levels of engagement and dynamic group discussion 
among learners, some faculty within health professions educa-
tion continue to view GBL with skepticism. In this study, we 
explored different delivery modalities of a single GBL session 
and evaluated the effects on short- and long-term knowledge 
retention, as well as student satisfaction and engagement.
METHODS: We designed a GBL session based on the popu-
lar gameshow “Jeopardy!” for a second-year medical neu-
roscience course at a tri-campus medical school. The GBL 
session was delivered differently at each campus: synchro-
nously with game elements; asynchronously using a web-
based application; or synchronously without game elements 
using the web-based application. All learners were evaluated 
at 1 week (formative assessment) and 10 weeks (summative 
assessment) post session for short- and long-term knowledge 
retention, respectively.
RESULTS: Learners who participated in the synchronous 
GBL session with game elements had higher scores on forma-
tive and summative assessment items compared to learners 
receiving either of the other two modalities. Learners in the 
synchronous GBL with game elements group reported high 
levels of engagement, as well as high levels of satisfaction with 
the format and a strong preference over traditional lectures.
CONCLUSION: The present study suggests that participa-
tion in synchronous GBL sessions with game elements may 
correlate with greater success on subsequent assessments 
related to concepts covered in those sessions, as well as fos-
ter perceptions of higher levels of satisfaction and engage-
ment among participants. In addition, learners indicated that 
being in-person made it much easier to review challenging 
concepts during the live session.
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IMPROVED REFLECTIVE CAPACITY IN THIRD-YEAR 
MEDICAL STUDENTS DURING A TWO-WEEK PRO-
FESSIONAL DEVELOPMENT COURSE
Nicole Michels
Rocky Vista University

PURPOSE: The COVID-19 pandemic made a significant 
impact on medical education, triggering substantial changes 
in both classroom and clinical learning environments. Stu-
dents experienced rapid shifts and uncertainties in their edu-
cation as a result. At Rocky Vista University, we developed 
a Critical Reflection and Professional Development (CRPD) 
course to enhance reflective capacity (RC) and foster stu-
dents’ response skills to changing practice environments.
METHODS: The CRPD course was delivered over 2-weeks to 
3rd year medical students. The goal was to provide students with 
critical reflection skills to effectively navigate clinical practice 
during the pandemic and shape professional identity formation. 
Topics within the course included resiliency, coping skills, deal-
ing with mistakes, identifying bias, value explorations, and sup-
port systems. Changes in RC were assessed pre- and post-course 
via anonymous responses to the Reflective Practice Question-
naire, a reliable 40 item self-reported measure of RC.
RESULTS: One hundred fifty-eight paired pre- and post-
course responses showed a moderate to crucially important 
increase in RC at the conclusion of the course (r = 0.40, 
p < 0.0001). Subscales of RC include reflection in action, 
reflection on action, reflection with other, and self-appraisal. 
Students’ general confidence, confidence communicating, 
and stress interacting with patients also increased moder-
ately. Uncertainty and job satisfaction showed no change 
during the course, while desire for improvement decreased. 
Scores on each of the latter six non-reflection subscales cor-
related moderately with RC scores.
CONCLUSION: The CRPD course increased students’ RC 
when measured in pre- and post-surveys. This increase, in 
addition to changes in the other reflection sub-scales, indi-
cates the course met the primary goal of fostering skills for 
critical reflection. Additional investigation is needed to deter-
mine how students utilize reflection after course completion.

PROFESSIONAL DEVELOPMENT ADVISING IN 
UNDERGRADUATE MEDICAL EDUCATION: THE 
IMPORTANCE OF INFORMED AND INDIVIDUALIZED 
SUPPORT
Leslie Ruffalo | Kathleen Beckmann | Mary Ann Gilligan | 
Jennifer Klumb | Cynthia Kay | Svetlana Melamed | Ashely 
Pavlic | Carley Sauter | Marika Wrzosek
Medical College of Wisconsin | Medical College of Wis-
consin | Medical College of Wisconsin | Medical College of 
Wisconsin | Medical College of Wisconsin | Medical College 
of Wisconsin | Medical College of Wisconsin | Medical Col-
lege of Wisconsin | Medical

PURPOSE: Professional development is central to students’ 
success through medical school, yet there is no generally 
accepted model to best integrate these aspects in the medical 
school curricula. In response, our institution implemented 
the Continuous Professional Development (CPD) course. 
The CPD course spans the third and fourth year of medical 
school with the goal of ensuring students’ continued pro-
fessional development towards meeting our school’s global 
competencies for medical students. The objective of this 
study was to evaluate students’ experiences and perceptions 
regarding the impact of their CPD director on their medical 
education experience, specifically the students’ one-on-one 
interactions with their director.
METHODS: Students are assigned to a CPD faculty director 
who monitors the student’s progression along our school’s 
global competencies, rotation evaluations, and OSCE perfor-
mance. The CPD director and student also engage in discus-
sions regarding specialty choice. Medical students complete 
a survey at the end of the third and fourth year that serves as 
the CPD course’s summative evaluation. The survey meas-
ures students’ satisfaction on multiple CPD components, 
including their relationship with their director. We used sta-
tistical software to analyze quantitative data. We analyzed 
open-ended questions using content analysis techniques.
RESULTS: Of the 1203 evaluation reports submitted since 
2016, 828 (70%) students indicated that they “strongly 
agreed” or “agreed” that their CPD director’s feedback 
was useful. Nine hundred eight (75%) of students “strongly 
agreed” or “agreed” that their CPD director was accessible 
during times of need. Nine hundred eighty-six (82%) students 
rated their CPD director as “outstanding” or “very good.”
CONCLUSIONS: Professional development is an impor-
tant component of medical education and requires the use 
of innovative strategies. Our CPD course highlighted the 
value of one-on-one mentoring and feedback on competency 
progression and individualized advice on meeting students’ 
career goals.

PATIENTS AS TRAINERS: IMPACT OF PATIENT 
ENCOUNTERS ON OSTEOPATHIC MEDICAL STU-
DENTS UNDERSTANDING OF SOCIOECOLOGICAL 
DETERMINANTS IN TYPE 2 DIABETES
Martha Faner | Katherine Guardado, | Andrew Pham, | Trey 
Shaughnessy | Vanessa Tan | Anhdao Tran | Derek Versalle |  
Wendi Wang | Natalie Wardia
Michigan State University College of Osteopathic Medicine | 
Michigan State University College of Osteopathic Medicine | 
Michigan State University College of Osteopathic Medicine | 
Michigan State University College of Osteopathic Medicine |  
Michigan State

PURPOSE: At Michigan State University College of Osteo-
pathic Medicine (MSUCOM), we have developed a novel 
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approach, called patient-as-a-trainer (PAT), to increase  
student awareness of the role socioecological factors have 
on T2DM patients and provide them with an early clinical 
experience. We aim to understand how having pre-clerkship 
medical students interact with a T2DM patient trainer affects  
their understanding of the impact social and economic fac-
tors have on T2DM patients.
METHODS: This is a qualitative study using a grounded 
theory approach where students were interviewed using 
questions designed to investigate their thoughts and feel-
ings on the relationship between socioecological factors and 
T2DM. A team of student researchers solicited, scheduled, 
and conducted thirty interviews after a session in 2020 and 
another in 2021. As a team, students and faculty will parse 
the transcribed interviews to identify themes and define a 
theory that explains how using T2DM patients to train stu-
dents affects their understanding of how socioecological 
factors influence T2DM patients.
RESULTS: Preliminary results indicate that following the 
PAT session, students recognize the stigmas associated with 
T2DM and the importance of social and economic factors 
in disease management. They value the knowledge that the 
patient shared and see it as unique compared to what can 
be learned from reading a textbook/article or listening to a 
lecture. Students found the patient visit to be an important 
supplement to learning about the basic science and clini-
cal aspects of the disease in lecture. Interestingly, they did 
not express any negative impressions of the webinar format 
compared to the intended in-person experience.
CONCLUSIONS: Following the PAT session, students con-
veyed an understanding of the complexities of living with 
T2DM. They found the interaction to be an important addi-
tion to material previously presented in readings and lecture.

INTEGRATING FOUNDATIONAL SCIENCE  
MODULES WITH THE ESSENTIALS OF CLINICAL 
MEDICINE COURSE: SUCCESSES AND REMAINING 
OPPORTUNITIES
Thom Gaddy
AU-UGA Medical Partnership

PURPOSE: Since originally developed 2009–2010, the 
foundational sciences modules and the Essentials of Clinical 
Medicine experience at the AU/UGA Medical Partnership 
have been managed as separate courses that run in parallel. 
While this met practical needs, students expressed concerns 
about differences in the operationalization of these courses. 
To make our curriculum even more student-centered, we 
undertook the task of integrating all aspects of our curricu-
lum into a single series of modules. The purpose of this work 
is to share our experiences in integrating these two parallel 
arms of the curriculum.

METHODS: Work began soon after curriculum oversight 
teams were established for the following curricular elements: 
foundational sciences, clinical skills and methods, commu-
nity and public health, professionalism and ethics, resil-
iency and professional identity, simulation and ultrasound, 
evidence-based practice and clinical-decision making, and 
art of doctoring. Members of the faculty were designated as 
leaders for each team, and these leaders met twice monthly 
to discuss the content and scheduling of learning events in 
each curricular element and opportunities for integration.
RESULTS: The Year 1 integrated curriculum was imple-
mented in AY 2020–2021; Year 2 curriculum integration 
is in progress and will be completed in May 2022. All ele-
ments of the curriculum share a single course in the learn-
ing management system with a common curricular calendar, 
syllabus, module objectives, weekly learning objectives, and 
session agendas outlining useful learning resources for each 
activity. Assessments and module evaluations are inclusive 
of all aspects of the curriculum. Student feedback suggests 
previous concerns have been addressed by this integration 
effort.
CONCLUSION: We have successfully integrated all learn-
ing activities taking place in our curriculum into a series of 
all-inclusive curricular modules. We will share the process 
we used, provide exemplars of our integration efforts, and 
discuss opportunities for improvement. Future scholarship 
will explore the effectiveness of the integrated curriculum.

USING A PROJECT MANAGEMENT APPROACH IN 
DESIGN AND DEVELOPMENT OF THE CURRICULUM 
INVENTORY
Mari Hopper
Ohio University Heritage College of Osteopathic Medicine, 
USA

PURPOSE: A well-designed curriculum inventory (CI) has 
become a powerful tool for M.D. and D.O. Medical Schools 
to ensure continuous quality by tracking content, structure, 
delivery, and assessment of curricula. The process a medical 
school undergoes to create their CI is commonly referred 
to as mapping, and a functional map provides the ability to 
access data to answer essential questions related to curricu-
lar content, resource utilization, faculty workload, accredi-
tation, and much more. Medical schools often design their 
map to align with and upload to the AAMC CI portal to 
benchmark their curriculum in reference to national aggre-
gates. Although a number of private vendors have committed 
to following the AAMC CI technical standards, each vendor 
offers a different customizable product so that intricacies of 
individual school curricula may be captured. Development 
of CI platforms hosted by a vendor requires instructional 
technology expertise and may impede the progress of a 
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school without the appropriate technical expertise to com-
municate and advance the customization process. As many 
find CI development to be a challenging, lengthy, and often 
a frustrating endeavor, the primary aim is to assist others by 
reviewing and discussing collaborative CI development at 
multiple medical schools.
METHODS: In light of the opportunities and challenges 
in producing a well-designed CI, a project management 
approach was utilized to (1) initiate; (2) plan; (3) execute; 
and (4) assess the launch of a CI designed to track a com-
plex 4-year undergraduate curricula at large medical school 
located in the Midwest.

RESULTS: Here, we share a strategic plan and success of a 
project management approach as well collaboration efforts 
across multiple medical school programs.
CONCLUSIONS: Discussion will include experiences, best 
practices, pitfalls, strategies, and resources available to assist 
other programs in developing and refining a highly func-
tional curriculum map that is compliant with the AAMC CI.
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jurisdictional claims in published maps and institutional affiliations.
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