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OBJECTIVE: To provide a framework for a virtual curric- conditions. As the longevity of the COVID-19 pandemic
ulum during the COVID-19 pandemic for medical stu-

dent educators that introduces and teaches clinical

concepts important in urology and surgical specialties in
general.

METHODS: We created a 1-week virtual urology course

utilizing interactive lectures, case-based exercises, and

faculty-proctored surgical video reviews. Students were
assigned self-study modules and participated in case-

based discussions and presentations on a topic of their

choice. Students’ perceptions of urology as a specialty

and the utility of the course was evaluated through pre-

and postcourse surveys. Understanding of urologic con-

tent was evaluated with a multiple-choice exam.

RESULTS: A total of nine students were enrolled in the

course. All students reported increased understanding of

the common urologic diagnoses and of urology as a spe-

cialty by an average of 2.5 points on a 10-point Likert

scale (Cohen’s measure of effect size: 3.2). Additionally,
56% of students reported increased interest, 22%

reported no change and 22% reported a decreased inter-

est in pursuing urology as a specialty following the

course. Students self-reported increased knowledge of a

variety of urologic topics on a 10-point Likert scale. The

average exam score on the multiple-choice exam

improved from 50% before the course to 89% after the

course.

CONCLUSIONS: Various teaching techniques can be

employed through a virtual platform to introduce medi-

cal students to the specialty of urology and increase clini-

cal knowledge surrounding common urologic
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becomes increasingly apparent and virtual teaching is

normalized, these techniques can have far-reaching util-

ity within the traditional medical student surgical curric-
ulum. ( J Surg Ed 000:1�5. � 2020 Published by Elsevier

Inc. on behalf of Association of Program Directors in Sur-

gery.)
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INTRODUCTION

The COVID-19 pandemic has a far-reaching and unprece-

dented impact on medical education. On March 17,

2020, the Association of American Medical Colleges

(AAMC) released strong recommendations that medical

students cease involvement in direct patient care activi-

ties.1 Medical schools across the country had to seek
meaningful ways to teach clinical material virtually. Even

as students start to return to clerkships, many institu-

tions continue virtual didactic teaching, and have short-

ened clerkships to account for lost time. Delays or

shortened clinical exposure may have disproportionate del-

eterious effects for specialties that are typically under-rep-

resented in the classroom-based medical school

curriculum, including urology.2-5 It is imperative to facili-
tate exposure to encourage medical student interest and to

ensure that future physicians are proficient in recognizing

and managing common urologic conditions.3,6

Adapting to the COVID-19 pandemic has required

flexibility and novel techniques in urologic education of

residents.7-9 There is emerging commentary regarding
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https://doi.org/10.1016/j.jsurg.2020.09.011

mailto:lindsey.m.hartsell@emory.edu
https://doi.org/10.1016/j.jsurg.2020.09.011


ARTICLE IN PRESS
the importance of using virtual techniques to expose

medical students to surgical specialties during the

COVID-19 pandemic.5,10,11 However, discussions and

suggestions thus far have not included urology.
Here, we outline our framework for a virtual course to

teach medical students clinical urology. We employed a

combination of interactive lectures, case-based discus-

sions and surgical videos taught by attendings, residents

and fourth year medical students. We also report our sur-

vey results regarding the impact of the course on the

students’ perceptions and understanding of the field,

level of interest in pursuing the specialty, and urologic
knowledge.
METHODS

Our overall objectives in designing our curriculumwere to:
illustrate the breadth of practice within urology; discuss

key topics in urology, with wide applications in medicine;

and encourage self-guided discovery. We utilized the Amer-

ican Urological Association (AUA) medical student curricu-

lum, Campbell-Walsh-Wein Urology, the AUA Core

Curriculum for residents, and Pocket Guide to Urology to

create our content.12-15 Lectures and case-based discus-

sions were led by urology third- and fourth-year residents,
faculty, and fourth year medical students, who previously

completed general surgery and urology rotations, with

their lectures supplemented by faculty and resident input.

Videos of open, endoscopic, and robotic urologic proce-

dures were proctored by faculty who pointed out the rele-

vant anatomy and procedural steps.

The course schedule, urologic topics covered, and

self-directed study assignments can be found in Figure 1.
Students participated in department Grand Rounds and

resident didactics. All didactics were held on Zoom.
FIGURE 1. Week-long schedule for the virtual urology elective offered in May 2
to the clinical topics being discussed: (1) AUA Medical Student Curriculum, (2
materials).

2 Jour
Grading for the course was pass-fail, based on class par-

ticipation, faculty-proctored case-based evaluation and

faculty-assessed 10 minute presentations on a topic of

the student’s choice.
We assessed students’ understanding and perceptions

of the field through anonymous pre- and postcourse sur-

veys, rated on a Likert-scale of 1 to 10, with Cohen’s d

measure of effect size. Students took an anonymous 18

question pre- and postcourse multiple choice exam to

assess for improvement in clinical knowledge. Exam

questions were created by urology residents or created

by fourth-year medical students and edited by residents.
Our study was reviewed and approved by Emory Uni-

versity’s Institutional Review Board.
RESULTS

Nine students participated in the course. Eight students

were third-year and 1 was a fourth-year medical student.

Five students were male, 4 were female. Three had prior

clinical experience in urology. Before the course, 1 stu-

dent rated their understanding of urology as poor, 6 as

fair, and 2 as good. After the course, 5 students rated

their understanding of urology as good and 4 rated it

very good. After the course, 2 students rated decreased
interest in urology, 2 had no change, 4 had increased

interest, and 1 had greatly increased interest. Changes in

our students’ understanding of covered topics and per-

ceptions of the field are depicted in Table 1.

We asked the students for qualitative input on the

course. Comments focused on two themes: faculty

involvement and course organization or teaching meth-

odology. Regarding faculty involvement, students
reported, “All teachers were excited to teach,” “The fac-

ulty in urology at Emory are great! So just having
020. Students were directed to the following resources for self-study, related
) AUA Core Curriculum, (3) Surgical videos (provided as part of course
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TABLE 1. Pre and Postcourse Survey Questions and Averaged Responses Regarding Their (a) Understanding of Topics Covered in the Elec-
tive and (b) Perceptions of the Field

Precourse Postcourse Cohen’s D

(a)
I understand the diagnosis and treatment of UTI 6.2 8.1 1.3
I understand the difference between urge, stress, and mixed incontinence 5.2 8.6 2.2
I understand the pathophysiology, presentation, and treatment of benign
prostate hyperplasia

5.3 8.1 2.7

I understand the workup, indications for surgery, and treatment principles of
kidney stone disease

4.0 8.6 3.0

I understand the basic diagnostic workup of urologic emergencies 2.0 7.9 4.4
I understand the risk stratification and treatment options for prostate cancer 2.0 7.0 3.2
I understand the treatment options for kidney cancer 2.3 7.8 3.8
I understand the treatment options for bladder cancer 2.4 7.2 2.7
I am confident in my ability to workup hematuria 4.4 8.3 2.5
I have an understanding of a urologist’s role in male sexual dysfunction 4.7 8.8 3.9
(b)
I have an understanding of what a urologist does and what pathologies they
treat

5.7 8.2 3.2

I am considering urology as my specialty of choice 6.8 6.2 0.3
How difficulty do you perceive urology residency training to be? 6.4 6.8 0.4
What do you perceive a urologist’s quality of life to be? 7.6 8.0 0.3
How achievable is it to be a urologist and have a family? 8.6 7.9 0.6

All questions were answered on Likert scale ranging from 1-10. Cohen’s d measure of effect size shown.
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them come in and talk to us was super educational

and I think gave us a good sense of the breadth and

depth you can achieve as a urologist,” and to “...have

more attendings present lectures.” Comments surround-

ing course organization and teaching methodology

included: “. . .the course was incredibly well orga-

nized... appropriate amount of information per day

both during zoom and self-directed [study],” “AUA

readings were helpful. Interactive lectures. . . [were]

especially helpful” and a suggestion for “More surgical

videos.”

Average student score was 50% (9/18) on the pre-

course exam and 89% (16/18) on the postcourse exam.

Response rates were 100% (9/9) on the precourse exam

and 89% (8/9) on the postcourse exam.
DISCUSSION

The COVID-19 pandemic will undoubtedly have lasting
impacts on undergraduate medical education. There is

an emerging focus on virtual strategies for medical edu-

cation during and after the pandemic.16 Discussions

regarding barriers and solutions for student exposure to

surgical specialties have not yet included urology.5,10,11

Here we propose a framework for the virtual instruction

of clinical urology to enhance interest and facilitate med-

ical education.14 These resources and teaching methods
are essential to accommodate social distancing practices

that may continue for the foreseeable future.
Journal of Surgical Education � Volume 00/Number 00 � Month 2020
Furthermore, these techniques can also be incorporated

into a regular third-year surgery clerkship as a tool to

teach and expose students to urology.
The 1-week curriculum sought to introduce common

urologic conditions and demonstrate the breath of urol-

ogy, while on a virtual platform. It is important for all

medical students to develop a strong urology knowledge

base because primary care, internal medicine or emer-

gency medicine physicians are often the first providers

to see patients with a urologic complaint.3 Online learn-

ing modules have previously demonstrated improve-
ment of urology-specific knowledge.17,18 Although a

small sample size, medical students in our course dem-

onstrated an increase in urologic knowledge and

reported improved understanding of the field.

For our educational strategy, faculty, residents, and

fourth year medical students taught material in accor-

dance with their knowledge base over Zoom. Fourth

year medical students provided a broad overview of
medical topics within urology that was supplemented

with resident and faculty input, corresponding lectures,

and faculty-guided surgical videos. Residents contributed

their clinical expertise through interactive case-based

lectures, and attendings taught specialized or surgery-

based topics. Based on feedback favoring interactive

cases and surgical video-based learning methods, we

encourage a focus on audience engagement and partici-
pation when planning lessons.

COVID-19 is projected to have lasting effects on medi-

cal education.16 At our institution, surgery clerkships
3
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have resumed but are shortened to account for lost time.

Students now rotate on fewer subspecialties, and fewer

will be exposed to urology. Though we are only 1 exam-

ple, we predict other medical schools are facing similar
challenges. Thus, we find it imperative to adapt virtual

strategies to aid in medical student introduction to surgi-

cal specialties and maintain a well-rounded surgical educa-

tion curriculum. This will be especially important for

students who will not be exposed to urology, and for stu-

dents who are undecided about their future specialty. To

that end, the recorded lectures and resources from our

course are currently being utilized to supplement the
shortened surgery clerkship curriculum at our institution.

We hope our approach can provide a framework of ideas

for medical student educators to introduce medical stu-

dents to surgical specialties such as urology using a virtual

platform, both during and after the COVID-19 pandemic.
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