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Abstract
As a result of the COVID-19 pandemic, the Paul L. Foster School of Medicine incorporated supplementary online learning 
for 4th year medical students who were unable to participate in clinical activities due to clinical site restrictions to reduce 
SARS-CoV-2 transmission. An online elective was developed aimed to increase student knowledge of COVID-19: “COVID-
19: Utilizing basic sciences to implement what you need to know as a physician.” This course required students to further 
their understanding of SARS-CoV-2 and COVID-19 through directed self-study to identify and summarize the latest scientific 
literature followed by presenting an online seminar to peers and faculty.
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Background

In March 2020, the American Association of Medical Col-
leges (AAMC) instructed medical schools to suspend student 
clerkships and direct patient care activities except where 
local critical workforce was needed [1] As a result, medical 
students at the Texas Tech University Health Science Center 
El Paso Paul L. Foster School of Medicine (TTUHSC El 
Paso PLFSOM) were not allowed to report to campus and 
virtual curricular alternatives were rapidly implemented.  
To help 4th year medical students increase their scientific 
knowledge of the novel coronavirus, corresponding pathol-
ogy, and clinical management, we developed an online 
2-week elective course, “COVID-19: Utilizing basic sci-
ences to implement what you need to know as a physician.”

The goal of this 2-week elective course was to provide a 
foundational overview of the COVID-19 pandemic and the 
SARS-CoV-2 virus, including clinical context, basic molec-
ular biology and virology, technology for detecting the virus, 
therapeutic approaches, and clinical management. Students 
were provided with priming learning materials and tasked 
with reviewing the literature and selecting resources to be 

able to answer clinical and basic science questions related to 
COVID-19. This elective course used a discussion board that 
was available to the students via the learning management 
system CANVAS (Canvas LMS, Salt Lake City, UT), which 
facilitated interaction between students and the faculty. 
WebEx (WebEx by Cisco, San Jose, CA), video conferenc-
ing was used to allow students to present their work live and 
obtain feedback from enrolled peers and supervising faculty.

The final grade was based on a “grand rounds” style stu-
dent presentation to faculty and student peers taking the elec-
tive. A grand round format employing expert-led lectures with 
an emphasis on the latest evidence was used [2]. The decision 
to incorporate this format was to help students develop their 
skills at preparing slides and presenting to a faculty audience, 
which is useful for future formal presentations during their 
post-graduate medical education and beyond. Student faculty 
and peers asked questions and provided feedback to the stu-
dent presenters during their grand round presentations.

The objectives for the course elective were as follows:

1.	 Provide a foundational overview of the COVID-19 pan-
demic and the SARS-CoV-2 virus, including clinical 
context, basic molecular biology and virology, technol-
ogy for detecting the virus, therapeutic approaches, and 
clinical management.

2.	 Challenge students to conduct independent research and 
propose novel approaches for prevention and/or manage-
ment of COVID-19.
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3.	 Offer alternative learning opportunities to prepare stu-
dents for their roles as future interns, who are expected 
to participate in the care of patients with COVID-19.

4.	 Offer students the opportunity to practice a grand rounds 
type of presentation.

5.	 Offer virtual learning opportunities to complete 4th year 
student graduation requirements.

The goal of this effectiveness study was scholarship and 
quality improvement. After completing the elective, students 
were surveyed to examine satisfaction and perceptions of 
possible benefits and the impact of this online elective. Sur-
vey results identified strengths and weaknesses and helped 
guide course improvements.

Activity

The online course launched in May 2020 and consisted of 6 
topics (Table 1): (1) Clinical features of COVID-19; (2) At 
risk populations for SARS-CoV-2/COVID-19; (3) Modali-
ties for detection of SARS-CoV-2; (4) Management plan 
for a patient with confirmed SARS-CoV-2 infection; (5) 
Applying current approaches for SARS and MERS vaccine 
development to a COVID-19 vaccine; (6) Novel therapies: 
Proposing a new therapy based on a mechanistic understand-
ing of the virus life cycle.

Five faculty members participated in designing and 
implementing the course. Faculty members included clini-
cian educators and basic scientists with expertise in immu-
nology, microbiology, biochemistry, and cell and molecular 
biology. Designing the syllabus and the CANVAS page 
and obtaining curricular approval to start the course were 
completed within 3 weeks. The first cohort of students 

participated in the elective during May 2020. On average, 
there were 2–3 students concurrently enrolled in the elective 
with a course length of 2 weeks. The elective was optional, 
and students enrolled at their own discretion.

The course was evaluated using a post-assessment survey 
via Qualtrics software (Qualtrics, Provo, UT). Students were 
invited to participate in the survey through email after com-
pleting the elective. The survey was open for 1 month from 
the day of the initial invite, with reminders sent as appropriate, 
and based on weekly monitoring of response rates. This study 
was deemed IRB-exempt by the TTUHSC El Paso IRB. Likert 
scales were used to measure satisfaction and agreement with 
elective benefits. Additionally, a focus group with the faculty 
was used to identify themes regarding the feedback given to 
students about their grand round presentations.

Results

Feedback indicated this COVID-19 elective course was well 
received. A total of 33 students completed the course elective 
and nineteen students (57.5%) completed the post-elective 
survey. Demographic data were collected, along with resi-
dency program interests (Fig. 1).

Of the students who completed the elective and the sur-
vey, 100% found the course useful (strongly agreed: 53%; 
agreed 47%) for learning about SARS-CoV-2/COVID-19 
and felt more knowledgeable about COVID-19 clinical fea-
tures (Fig. 2A). Further, 63% strongly agreed they were more 
knowledgeable about SARS-CoV-2/COVID-19 at-risk popu-
lations and modalities for detection of SARS-CoV-2 (Fig. 2). 
Students felt more knowledgeable about a management plan 
for a patient with a confirmed SARS-CoV-2 infection (90% 
of students).

Table 1   Topics and objectives for the elective discussion board and presentation

Topic Objectives

Clinical features of COVID-19 1. Recognize the clinical manifestations associated with COVID-19, 
compared to other viral respiratory illnesses

At-risk populations for SARS-CoV-2/COVID-19 1. Identify risk factors for COVID-19—consider host and external 
factors in your answer

2. Determine SARS-CoV-2 incubation period, duration of viral 
shedding, and infectious period

Modalities for detection of SARS-CoV-2 1. Identify the screening procedure for COVID-19
2. Determine why the available tests are the best approach for detecting 

SARS-CoV-2 (consider basic science principles)
Management plan for a patient with confirmed SARS-CoV-2 infection 1. Explain the best management plan for a COVID-19 patient
Applying current approaches for SARS and MERS vaccine 

development to a COVID-19 vaccine
1. Discuss the immune response in COVID-19
2. Explain why your patient who recovered should or should not receive 

the SARS-CoV-2 vaccine
Novel therapies: Proposing a new therapy based on a mechanistic 

understanding of the virus life cycle
1. Propose a novel treatment for COVID-19 based on literature review
2. Differentiate your innovative treatment to what is currently being 

used/investigated
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Student responses regarding novel approaches to preven-
tion and therapy was positive: 75% of respondents strongly 
agreed/agreed that the elective enabled them to critically 
think about developing a novel therapy for SARS-CoV-2/
COVID-19, and how to approach a COVID-19 vaccine (89% 
of students) (Fig. 2). Ninety percent of students agreed that 
the amount of information covered in the elective was appro-
priate to address gaps in knowledge about SARS-CoV-2/
COVID-19 (N = 19) (data not shown).

The elective was also developed to help medical students 
complete graduation requirements and help foster a virtual 
learning community and to promote connectedness for our 
students. Therefore, we evaluated whether students found the 
course to be engaging and organized. Ninety percent found the 
elective well organized and 80% found the course engaging 
(Fig. 3A and B).

The focus group with the faculty uncovered several themes: 
Most students needed guidance on including objectives and an 
outline for their talks. Students were given feedback about the 
need for including references with emphasis on when images 
or graphs were used from publications. Students were also 
encouraged to further research gaps in their knowledge that 
were identified based on the follow-up questions. Students 
appreciated the feedback and the opportunity to present to 
multiple faculty and peers.

Discussion

The rapid and extensive spread of COVID-19 has been a major 
concern for the healthcare profession [3]. Information about the 
novel virus, disease manifestations, and management strategies 

Fig. 1   Demographics of the students who completed the SARS-CoV-2/COVID-19 elective survey: (A) gender; (B) ethnicity; and (C) residency 
program the students applied to (N = 19)

Fig. 2   Post-course COVID-19 knowledge assessment. Upon completion of 
the COVID-19 course, students felt more knowledgeable about: (A) clini-
cal features of COVID-19; modalities for detection of SARS-CoV-2; and 
at-risk populations for SARS-CoV-2 and COVID-19. Regarding treatment 

and therapy, upon completion of the course, students felt more knowledge-
able about: (B) management plan for a patient with a confirmed SARS-
CoV-2 infection; how to approach a COVID-19 vaccine; and critical think-
ing about developing a novel therapy for SARS-CoV-2/COVID-19
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have been in constant flux. This elective was designed to ena-
ble students to further their knowledge of COVID-19 through 
directed self-study prompts that required students to research 
the latest scientific literature. Students were required to submit 
their assignments through the CANVAS educational platform 
and received feedback from the faculty based on their analysis 
of the literature and their final grand rounds presentations. Other 
studies have assessed the knowledge, awareness, and attitudes of 
medical and pharmacy students towards COVID-19 and found 
that more educational efforts with periodic educational interven-
tions were still needed regarding the pandemic [4, 5].

Major disruptions in the medical education curriculum due 
to pandemics and other disasters are infrequent; as a result, 
healthcare institutions that train medical students are typically 
unprepared to accommodate these disruptions [6, 7]. Medical 
students have previously shown interest in volunteering in cases 
of disasters and epidemics [8, 9]. Emerging literature has shown 
that students had a positive attitude towards volunteering dur-
ing the COVID-19 pandemic [10–12]. Restrictions during the 
COVID-19 pandemic limited the ability of fourth-year medical 
students to participate in hands-on clinical activities, particularly 
involving patients with COVID-19 disease which could impact 
their confidence in managing those patients when they transition 
to postgraduate education. In this study, quickly developing a 
virtual elective, to encourage review of the most up-to-date lit-
erature about the topics causing the disruption in education, was 
effective in enhancing student knowledge and their preparedness 
to manage patients with COVID-19 disease.

Limitations

It is unknown if students who participated in the elective 
felt more competent taking care of patients with COVID-19 
disease once clinical restrictions were lifted or when they 

started their internships Although data about the feedback 
regarding the grand round presentations were not formally 
shared, students appreciated the constructive feedback 
received. Additional research and focus groups are needed 
to analyze student perceptions about and the utility of incor-
porating the grand round format for assessment. Another 
limitation of our study is that 42.5% students’ view or atti-
tudes who did not response to their survey are unknown.

Conclusion

Virtual electives that tackle the basic science and clinical 
issues about a topic that is disrupting medical education can 
be quickly implemented and may be an effective substitute 
when clinical activities are restricted. Although the COVID-
19 pandemic is gradually fading, the development and the 
experience obtained from developing this online elective 
were of value for the faculty and students.
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