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Abstract

Purpose One of the aims of medical education is to generate lifelong learners, leading to the identification of self-directed
learning (SDL) as an essential component of medical education. While SDL is focused on an individual learner, collabora-
tion is critically important in medicine. We developed an online course using the collaborative SDL (CSDL) framework. A
goal for the course was for students to gain a better appreciation for the SDL process by exploring the COVID-19 pandemic.
Methods We utilized CSDL to implement a 2-week elective attended by fifteen M3 and M4 medical students. Students
submitted short videos reflecting on their course experience and the relevance of the material to their future training. Quali-
tative analysis of reflections was conducted to determine the effectiveness of the CSDL framework, and an assessment of
the course evaluations was performed to explore student perceptions of the course and its effectiveness at preparing them
for practice. A survey regarding student perceptions of SDL was offered to M3 and M4 students in order to explore their
experiences with SDL and perceptions of its importance in the context of the school curriculum.

Results The CSDL framework was effective in making students aware of the importance of SDL in medical practice. Students
gained basic and clinical knowledge about the subject, experienced increased confidence, and appreciated collaborating with
their peers. The survey offered to the general student body reflected that all students perceived that they employed SDL in
their time as medical students. However, many students indicated that they had not utilized components of SDL beyond
synthesizing and assessing their learning needs.

Conclusion CSDL is an effective method for promoting self-directed learning. Undergraduate medical course constructs
utilizing CSDL will benefit students as they continue their career development.

Keywords Collaborative self-directed learning - Self-directed learning - COVID-19 - Online

Introduction to assume personal responsibility and collaborative control
of the cognitive (self-monitoring) and contextual (self-
management) processes in constructing and confirming

meaningful and worthwhile learning outcomes” (p. 18). In

Self-Directed Learning and Medical Education

Lifelong learners must use effective self-directed learning
(SDL) strategies to be successful [1-3]. SDL, as defined by
Garrison [4], is an approach “where learners are motivated
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this learning method, the learner determines what knowl-
edge they lack, their learning objectives, how to seek useful
information, and whether they have met those objectives.
While this is a learner-driven process, faculty and peers also
play a crucial role in guiding and promoting the SDL by
offering feedback [5]. In recent years, there has been a shift
away from didactic lectures as a sole method of transferring
knowledge to a student-centered approach to medical educa-
tion where students take the initiative in their learning.
Physician knowledge declines with time [6] and evolves
as science advances; therefore, medical students must gain
the skills associated with lifelong learning. These skills must
be developed early in their career and continuously practiced
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going forward as competing interests, and lack of access
to instructors can create barriers to SDL development.
The Liaison Committee on Medical Education (LCME),
an accrediting body for medical schools in the USA and
Canada, requires medical schools to provide opportunities
for students to participate in SDL [7]. Moreover, SDL is
required at the undergraduate medical education level and is
incorporated in graduate medical education and continuing
professional development [8, 9].

Issues Defining and Implementing SDL in Medical
Education

While SDL is critical for medical education, there is no
clear understanding of how to implement SDL or what
counts as SDL. Problem- and case-based learning activities
and flipped classroom exercises are often counted as SDL
due to requiring students to perform independent research.
However, these mechanisms should not be considered
equivalent to SDL as they simply provide the environment
for the practice of the SDL method. Critical components
of SDL can be missing in these environments, as the goal
setting is performed by faculty [8]. Also, students may not
evaluate if their learning style was effective in meeting
the goals. Teaching aspects of SDL out of sequence intro-
duce an additional problem, as students may not connect
the elements of SDL or be deficient in a particular aspect.
Adding to this concern, many practicing physicians are not
trained in SDL [8], compounding the urgency for students
to develop skill sets associated with SDL and learn the
importance and aspects of SDL before entry into graduate
education. Ginzburg et al. [8] contend that “the personal
and environmental characteristics necessary for identifica-
tion and correction of deeper, more complex gaps in under-
standing” are incorporated in SDL and that SDL be seen
as a “habit of practice.” Moreover, they advocate for the
development of research programs around SDL in medical
education. Indeed, the Shapiro Institute for Education and
Research and the Association of American Medical Col-
leges collaborated with eight medical schools from North
America to address the challenge of defining, implement-
ing, and evaluating SDL. They also explored ways to sup-
port it in health education, including research into peda-
gogy, and published their findings earlier this year [10].
SDL generated outside of medicine; therefore, imple-
mentation of SDL in medical education must be grounded
in the circumstances unique to this field. SDL is a learner-
centered education strategy where the learner’s needs regarding
breaches in knowledge are of foremost concern. Ricotta et al.
[10] indicate that this can be at odds with the guiding princi-
ples of medicine, as clinical care for patients supersedes the
needs of the learner. They propose four elements required
for SDL in medicine: supportive institutional environment;
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student traits that promote SDL, assessment, and faculty
development; and training in the pedagogy of SDL. All of
these aspects are interconnected. For example, the environ-
ment must provide resources and support for SDL, reward
curiosity and vulnerability, engage the learner in the educa-
tional process, model aspects of SDL, and find uncertainty
acceptable. In turn, this will allow students the space to grow
in the personal attributes identified by Ricotta et al. [10] as
being necessary for SDL, for example curiosity, mindful-
ness, flexibility, and metacognition, among others. Faculty
must be trained in self-directed learning, practice the skills
associated with it in their lives, be trained in how to give
timely and effective feedback, prioritize learning strategies
that promote learner engagement, and be encouraged to
engage in the pedagogy around SDL to inform their own
teaching practices. While Ricotta et al. [10] acknowledge
that assessment of SDL is difficult due to an absence of a
validated assessment tool, they identify a number of recom-
mendations for assessing SDL. They state that assessments
should be holistic, multi-faceted, and longitudinal with
checkpoints, and that feedback should be provided on the
process and student outcomes and should incorporate the
student’s thought process and motivation in order to iso-
late the skills associated with identifying information from
motivation and the cognitive processes needed to be a self-
directed learner.

Collaborative Self-Directed Learning Model
and Promoting the Goals of SDL in Medical
Education

SDL has been subject to criticism due to its focus on the
individual learner and promotion of the success of the indi-
vidual as opposed to the collective [11]. SDL is the pri-
mary method employed in problem-based learning activities
where students have independent control and responsibil-
ity for their tasks [12]. In the study of medicine, while it
is crucial that individuals learn how to identify and assess
deficits, students must also learn how to work within teams
as a community of practice to solve larger problems and
meet the needs of society, as is required of medical pro-
fessionals. Collaborative learning, where students work
in groups to promote each other’s learning, lends itself to
developing these crucial skills. Collaborative learning and
group cohesion appear to support SDL readiness [13-15],
and educators have created opportunities within SDL for
collaboration and teamwork [16, 17]. Indeed, working in
small groups appeared to promote SDL behaviors in mixed
teams of first-year medical students and biomedical science
graduate students [18]. Moore et al. [19] expand this by cre-
ating the collaborative self-directed learning (CSDL) frame-
work that allows students to practice real-life approaches to
problem-solving. Moore et al. [19] explain that learners can
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work independently on learning objectives but collaborate
with others to critique and reflect on discoveries and share
viewpoints and knowledge.

We utilized the CSDL framework to help prepare our
students for practicing medicine. Students experienced a
guided approach to work with a team to develop informa-
tional resources they felt would fill self-identified knowledge
gaps for themselves and their peers in a currently emerging
infectious disease situation. This paper briefly discusses the
process by which we created the course and how CSDL was
incorporated in the course, but focuses on exploring student
perceptions of SDL in the course using student reflections
and course evaluations. The goals of this observational study
were as follows:

1. Determine if students find SDL as employed in the
course effective for their learning

2. Assess how students at our institution perceive SDL in
the curriculum

With this information, we explored where further oppor-
tunities for CSDL and SDL can be developed in medical
school curricula to prepare students for their future careers.

Methods

Course Design and Setting

Oakland University William Beaumont School of Medicine
(OUWB) is a private allopathic medical school located on

the campus of Oakland University, Rochester, Michigan.
There are approximately 125 matriculating undergraduate

medical students in each cohort. The curriculum integrates
basic and clinical sciences throughout 4 years of education.
In the clinical years, students also pursue required medical
or basic science—related research projects and longitudinal
courses on clinical bioethics, medical humanities, and the art
and practice of medicine. The majority of the courses before
the pandemic were held face-to-face but moved online in
March of 2020 and for the 2020-2021 academic year.

This course was developed by basic science faculty to
be modeled as a Master’s level graduate seminar course
exploring the topic of SARS-CoV-2. The course was held
over 9 days, meeting approximately 3 h per day in a vir-
tual format. The first week consisted of the course intro-
duction and format instructions, journal clubs, independent
time dedicated for group goal setting, research, presenta-
tion preparation, and student meetings with course instruc-
tors for feedback (Fig. 1). The second week consisted of
student presentations, peer questions and feedback, faculty
review, presentation revisions, and student reflections of
their experience.

Students employed backward design from an instruction
prompt to identify what information they believed would be
needed as new physicians to serve their patients. Students
were required to produce presentations that would become
instructional resources. These presentation products were
incorporated into a virtual resource about the virus and
COVID-19 that was shared with the wider OUWB and Oak-
land University (OU) communities. A goal for the course
was for students to gain a better appreciation for the SDL
process using a current health issue. To this end, the course
was initiated with a didactic lesson conveying the defini-
tion, principles, and practice of SDL so that students would
understand both the intent of the course and the process for

WEEK 1 WEEK 2
DAY 1 2 3 4 5 6 7 8 9
Faculty: Team Independent Time: Revision: Students:
» Present course syllabus * Prepare presentations « Set goals Students * Record video
and course design « Plan learning objectives address reflection
* SDL training feedback | | . Submit final
| [ I I [ | | presentation
Journal Faculty Presentations + Complete
- Journal course
Students: Club #1 Feedback | I | Club#2 evaluation

Pick teams and topics

Fig.1 Outline for the course structure. The sequence of events for
overall self-directed learning delivery and the general format of the
educational sessions are outlined. The sequence of events occurred
in 2 weeks. Week 1: Day 1 includes the presentation of the course
syllabus and course design, the self-directed learning training, and
the assigned teams and general course assignments. Day 2 includes
a faculty-led journal club. Days 2 through 7 include the team-
independent time to set goals and plan learning objectives and to prepare

Faculty and Peer
Feedback

a PowerPoint presentation. In day 4, students received feedback from
faculty members about their work. Week 2: In days 5 through 7, the
team presented their work to peers and faculty members and feedback
was provided by both faculty members and peers. Day 8 includes a
faculty-led journal club and time for students to address the feedback
provided the days before. Day 9 includes a video-recording reflection,
submission of final presentation, and survey for course evaluation
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developing their work products. An overall logistical frame-
work of the online course is provided in Fig. 1.

Participants

Participants were M3 (11) and M4 (4) year undergraduate
medical students at OUWB enrolled in the winter elective
course COVID-19/Pandemic. Students could enroll in this
elective as one of several options to satisfy graduation credit
requirements after previous course scheduling during the
clerkship years was impacted by the inability to offer some
in-person courses. Course enrollment was capped at twenty
students. Medical students were self-divided into teams of
three to four based on their topic interest.

Course Objectives
The course objectives and how they were assessed are found
in the syllabus (Online Resource 1, pages 6—7). The students

were informed that they would use their group presenta-
tions to create a resource that would be available to educate

Table 1 Topics explored in the course

their peers, both in the course and across the institution. The
course was divided into two sections, with a week dedicated
to preparation and a week devoted to peer teaching. Details
regarding the course structure can be found in Fig. 1 and
Online Resource 1.

Preparation for Peer Teaching

During the preparation phase, students were asked to
assign themselves into teams to explore the main topics
listed in Table 1. The broad course topic choices were
developed by faculty with the aim of being relevant to
any emerging infectious disease issue. Example subtop-
ics were offered, but students were encouraged to pursue
any topic they believed to be of importance to a medi-
cal student or resident in order to practice in the face of
the COVID-19 pandemic. The student-selected subtopics
are listed in Table 1. Students were then given time for
teams to prepare presentations on these topics to teach
their peers (Fig. 1). Students self-managed their indi-
vidual assignments within their group in fulfillment of

Topic choices Student selected subtopics

Student developed learning objectives

Identifying an emerging disease Discovering the etiology
Pathophysiology of COVID-19

Explain the pathophysiology of COVID-19
Identify the clinical features of COVID-19

Developing a case definition for differential diagnosis Recognize the diagnosing criteria

Surveillance vs. diagnostic testing
Current research into testing

Defining an outbreak Epidemiology of a pandemic

History of SARS—Iessons from the past and present
Comparing the pandemics of other diseases

Treatment
shelf

Exploring current research into treatments

Prevention
COVID-19

Exploring current research into vaccines

A community at risk Communication with your patients

Exploring the social impacts of COVID-19 (eco-

nomic, social, etc.)

Myths and conspiracy theories and how to respond
Current issues facing physicians and other health

professionals in the USA

The process of finding treatments: new vs. off-the-

Comparing strategies to control the spread of

Identify why COVID-19 has been so successful

Explore how various countries have responded to
COVID-19 and their success

Analyze other pandemics and epidemics and compare
them to the current COVID-19 pandemic in terms of
infectiousness and response

Explore current research into treatments, testing, and
vaccines

Gain familiarity with the management of care for
patients infected with SARS-CoV-2

Reflect upon the ethics of decision making regarding
who gets treatment

Explore current suggestions to prevent the spread

Compare responses in other countries and see what has
worked

Describe the proper use and care of personal protective
equipment during a pandemic

Explore potential issues with vaccines looking at coro-
naviruses and immunity

Explore the social impacts of COVID-19 (economic,
social, etc.)

Identify ways to communicate about COVID-19 with
peers, patients, and the public

Identify risk to health professionals

Learn about how to detect fact vs. fiction

Students developed their own learning objectives from topics and subtopics provided in the course. Column 1 shows the course topic choices.
Column 2 shows students’ selected subtopics explored in their presentation. Students’ developed learning objectives can be found in column 3
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group-developed learning objectives for their presenta-
tions. Students met with the instructors to discuss their
topic selections, learning objectives, resource selections,
progress, and concerns on day 4 of the course. Real-time
feedback was given by course instructors via video con-
ference to each group to assist students in making any
necessary adjustments relative to their self-identified
objectives.

Peer Teaching

Students presented their topic information in the second
week during sessions that met virtually for 2 to 3 h per
day. There were two presentations per day, except for the
first day. Class discussion followed each presentation, and
students were required to give feedback anonymously to
each other regarding their presentations which were used
to revise their work according to an evaluation rubric
adapted from Purdue University [20]. Students also met
with the course directors and received feedback regard-
ing their work products. Feedback was then incorporated
to produce the final presentation product prior to the end
of the course. Due to the general campus community’s
need to become educated about COVID-19, the presenta-
tions were then placed in an online resource that could
be accessed internally by all faculty, staff, and students
at OU via a cloud-based maintenance software, eSpace.
This format was chosen due to the research indicating that
self-directed e-learning modules can effectively increase
learners’ knowledge before entry into clinical rotations
[21]. As of March 2021, 74 individuals have accessed the
online platform.

Incorporation and Assessment of Self-Directed
Learning

The importance and purpose of SDL were addressed on
the first day of the course, as previous educators have high-
lighted students must be informed about the significance
of SDL in their education and future practice to improve
acceptance [22]. Students were asked about their under-
standing of SDL. We briefly explained why SDL is criti-
cal for practicing physicians and then discussed the aspects
of SDL. We next explained how SDL was assessed in the
course following measures outlined by the LCME [7].

While the LCME does not require self-reflection in SDL,
it is a critical self-directed learning component [19, 23].
Therefore, all students were required to complete a 3- to
5-min video log reflecting on what they learned regarding
COVID-19 and SDL use. They were given the prompt: what
have you learned, how will you use this moving forward,
and how will you continue to use SDL in your practice? The
information for how SDL was assessed in relation to LCME
and SDL requirements can be found in Table 2.

Data Collection and Analysis

Data Collected

Course Evaluations Fifteen student course evaluations
were analyzed to determine how the students perceived/
experienced the COVID-19/Pandemic course. The standard
OUWRB course evaluation was composed of nine questions
on a 5-point Likert scale. Six of the questions focused on
student satisfaction with the course content, structure, and

Table2 Assessment of SDL components in the course. Several components of SDL were identified that were assessed in the course

Component

How it was assessed in the course

Identify, analyze, and synthesize information relevant to
their learning needs* "

Students selected their groups
Students identified knowledge gaps and relevant information they felt medical students

should know relative to pandemics and, specifically, COVID-19

Assess the credibility of information sources™®

Share the information with their peers and supervisors®®

Students searched the literature and vetted sources to integrate into their presentations
Students prepared presentations based on self-defined objectives

Students presented information to peers, guest experts, and course directors

Receive feedback on their information-seeking skills™®

Course directors assessed the credibility of sources collated and information collected

and synthesized by students at the week 1 check-in and via the student presentations

Students presented to the class and received peer and faculty feedback to incorporate
into presentation revisions in order to refine the materials that would be embedded
into the final COVID-19 online resource

Reflect on what they learned and the use and importance Students complete a self-reflection video log

of SDL in their learning®

*Defined by LCME as SDL
bSupported by the literature
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objectives. The option choices were poor, fair, good, very
good, and excellent. Three of the questions were focused on
the effectiveness of the course with regard to preparation
for entering the clinic during the time of the pandemic and
SDL. The options were strongly disagree, disagree, neutral,
agree, and strongly agree. The two open-response questions
asked what the course did well and what could be improved.

Self-Reflective Video A single reflection video was recorded
by each student using the YouSeeU platform as part of the
course and was used for qualitative analysis.

Qualitative Analysis of Student Video Reflections

The student reflection videos were transcribed, and a the-
matic analysis was conducted using a grounded theory
approach to identify themes [24]. Below, we briefly outline
this process.

Codebook Development Three individuals reviewed five of
the videos separately and identified themes and potential
codes (KK, DB, and CC). The researchers met and discussed
the themes and the evidence that supported the themes and
possible codes. The researchers organized the codes iden-
tified individually under themes. Codes that were deemed
redundant were combined into a single code. The researchers
then did a round of review of all fifteen of the transcripts and
met as a group to further refine the codes that fit underneath
these themes. The researchers met again to discuss how the
transcripts were coded.

Coding Coders continued to meet throughout the process
to reconcile and revise the codebook as necessary. Once
100% agreement was reached on the codebook, the three
researchers independently coded the transcripts using the
codebook. Transcripts were uploaded into NVivo (release
1.3.2) and coded (KK). Two of the researchers (KK and DB)
met again to confirm that the final coding of the transcripts
was agreed upon. The rate of agreement was 94.5% across
all transcripts. The two researchers resolved disputed tran-
scripts, so the final agreement was 100%.

Survey About Student Experiences with Self-Directed
Learning at Our Institution

All current M3 and M4 students and the four 2020 M4 stu-
dents that took the course were invited to complete a sur-
vey about their experiences with SDL in courses at OUWB
from December of 2020 to February of 2021. The survey
was constructed in the Qualtrics survey instrument and was
delivered electronically via the school listserv. The questions
are found in Online Resource 2.

@ Springer

Results
Results of the Course Evaluations

Student satisfaction with the course (nine questions) was
measured on a 5-point Likert scale (1 =poor, 5 =excellent,
or 1 =strongly disagree, 5 =strongly agree). The course
evaluation indicated that the course was well received by the
students; students enjoyed the structure and content of the
course, with over 93% of students rating the course as good
or above with regard to these areas (Online Resource 3).
The percentage of students who responded well to excellent
ranged from 93 to 100% for questions related to assessments
well aligned with objectives (93%), quality of feedback
(93%), clarity of learning objectives (93%), and opportuni-
ties for active engagement in learning (93%). The percentage
of students who responded agree and strongly agree was
100% for questions related to whether the course furthered
the understanding of self-directed learning, was beneficial
for their future practice, helped them prepare to educate oth-
ers about COVID-19, and if they would recommend this
course to other students (Online Resource 3).

One concept that emerged upon analysis of the free
responses for the course evaluations was that students seemed
pleased with the course. This finding bolstered the results
from the Likert scale section. Moreover, students felt that the
course prepared them for their future practice, and they felt the
course furthered their understanding of SDL. Students wrote:

[T]he course provided a great opportunity for self-
directed research and learning in the midst of an
actively changing body of knowledge. I enjoyed find-
ing new sources of information and becoming more
comfortable with maneuvering government-issued
information, such as that from the Center for Disease
Control and Prevention (CDC) and WHO.

[T]he course was beneficial to take a deep dive into
the literature on COVID especially given that I am
entering practice soon. It also was a great example of
self-directed learning, which will be applicable for the
rest of my career.

Students also seemed to appreciate the flexibility of the
faculty, the feedback and guidance that the students received,
that the course was self-directed, and that they had the
opportunity to do presentations. One student wrote:

This was a really well-done course. The course direc-
tors understood what SELF-DIRECTED learning
meant and allowed students to take initiative them-
selves in choosing their topic and preparing the pres-
entation. They also provided a lot of feedback for us
before the final presentation. This is what I’d expect
a good self-directed graduate course to look like. I'm
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surprised they pulled this together and executed it so
well on such short notice- great job.

Two concepts emerged when students were asked what
could be done to improve the course. Students wished they
had more opportunities for discussion, that the journal clubs
were student-led, and that more time was allotted for addi-
tional journal discussion. We chose to make the journal
clubs instructor-led because we were concerned about over-
taxing the students. However, the student feedback made it
clear that they desire more, not less, responsibility regarding
the course. A student wrote:

I would have enjoyed having more opportunities for
open forum discussions with my fellow students. This
is particularly true during journal club discussion days.
It would be nice to have more journal articles to dis-
cuss together!

There were also two students that mentioned they would
have preferred more lectures and the ability to take on a
“passive role.”

Thematic Analysis of the Student Reflection Videos
Five themes emerged upon examination of the video reflec-

tions. These are outlined in Table 3 with the codes that nest
under them.

Awareness

Fourteen out of the fifteen students acknowledged some sort
of awareness, with the most prominent two being the impor-
tance of SDL in their practice and misinformation (Table 3).
Eighty-seven percent of students mentioned that they gained
awareness of the importance of SDL in their practice, with
many students identifying its importance multiple times in
their reflection (Table 3). Indeed, this code has the most
quotes attributed to it. One student said:

So, self-directed learning obviously is super important
to medical providers, and something like coronavirus
just shows how important it is. Medicine is always
moving. There’re new publications, new treatments,
new findings coming out on a daily basis.

The student was able to identify the importance of SDL
beyond the current pandemic and explain how it is essential
for staying up-to-date with the medical field. Another stu-
dent illustrated this in two sections of their transcript:

You know we talked about the active learning, the
self-directed learning, this is what the rest of my
career is going to be, the rest of our careers for us
that are going into residency in the coming months...
[this] really was a great exercise in taking scientific
literature, boiling it down to what matters to me as a

Table 3 Thematic analysis of
student’s reflections of SDL

Total of codes Total number of transcripts

Awareness
The importance of SDL in practice 28 13
Misinformation 18 12
Societal issues
Inadequacies in the health care system
Research processes 3 3
Knowledge
Identification of knowledge and tools for practice 23 11
Identification of general knowledge 11 8
Appreciation
Collaboration 9 5
Communication 7 5
Teaching skills taught 4 2
Practice 2 1
Environment
Enjoyed the course design 17 12
Experienced feeling overwhelmed 2 2
Confidence
Increased belief in self and abilities 9 5

Five main themes and their codes were identified from 15 student reflection transcripts. The total number
of time codes was attributed to the transcripts that are offered in total. The number of student transcripts
that contained a given code is represented in the table
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clinician and what matters to my patients and I think
that again to have that as the last class in my four
years of medical education, I can’t think of a bet-
ter way to conclude four years of increasingly self-
directed learning in a real-life, real-world example
that’s going to be ever-present and ever-pertinent in
my practice in just a few short months.

The student not only identified that SDL is important
for their career, but they understood that they were able to
use it to identify information vital to their patients.

Eighty-seven percent of students had themes consist-
ent with gaining awareness of misinformation, with many
identifying it multiple times. The majority of students
spoke about misinformation with regard to social media
and how this fomented distrust. One student stated:

Just in general is how much controversy surrounds
COVID-19, especially the ...conspiracy theories. I
have found myself in a lot of conversations, espe-
cially about the 5G radiation.

Another student stated:

I also learned just in general about some of the mis-
information and how widespread the misinformation
is that a lot of our patients and family members and
the public at large is receiving.

Another student went further and began exploring how
this knowledge of misinformation will help them in their
practice.

Also, in our personal lives to encourage ourselves,
our family, our friends, our neighbors to be well-
informed and to understand how this virus spreads,
how to prevent this virus from spreading, and also
how to demystify the virus and get rid of some of
the false narratives that exist right now ... So once
again, I thought that was very helpful especially with
all the questions swirling. It seems like every day we
look in the media there’s a different twist to the story.
There’s a lot of contradicting information, and God
forbid you move from the media into social media
because then it’s just whatever somebody decided to
type up. I think it was really helpful to understand
this and to use it both for our own benefit, the benefit
of those around us, and the benefit of our patients
and our medical practice.

Knowledge
Eleven out of fifteen students identified a gain in knowledge,
with most identifying knowledge and tools for practice mul-

tiple times. Students spoke directly about knowledge related
to treatment and diagnosing. One student said:
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Another thing I learned was about the patient presenta-
tion of somebody with COVID-19. Dr. [redacted] said
that there’s a lot of patients that come in who are very
hypoxic but can talk to you and don’t outwardly appear
hypoxic on presentation. They might even have a good
chest Xray and a good CT scan as well. So, I learned
that you’ve got to be careful, and you can’t assume that
just because somebody doesn’t look hypoxic on presen-
tation or if they have a good scan, that those things mean
they’re not critical; you need to check their pulse ox.

Another student wrote:

I also learned a lot about the different treatments. I
know now that everyone is saying hydroxychloroquine
is the cure to COVID, but I know now that it’s not, and
it’s like the best thing that we have.

Students also spoke about the tools needed to practice

medicine:

...how to sift through it and find what was the most
important to the information you were seeking. This
could be done by staying up to date with journals,
going to seminars, continuing medical education; all of
those types of things in the future will be imperative to
our practice, and this course was just a great reminder
— especially with the speed at which information is
coming out as to SARS-CoV-2.

Appreciation

Several students (five out of fifteen) expressed appreciation
for collaboration. One student wrote:

So, I think that this course really helped me synthesize
all of those really difficult concepts and things that
would have taken me way too too long to investigate
purely on my own but having classmates, M3s, and
course directors to help direct me.

Here, the student is showing that they understand the

importance of not only collaboration, but also the role oth-
ers can play in their learning process. Indeed, students wrote:

...but seeing how much effort everyone put into their
parts to break it down to one another and teach each
other was a really valuable experience.

There’s really no way for any of us to take as deep of
a dive as we did collectively over the past two weeks
on our own.

Students also expressed appreciation for communication

(five out of fifteen) and how it could be used to educate fam-
ily, friends, and patients.

I'learned a lot about how to communicate with patients.
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They [patients] want their physicians to be able to
relate to them, and definitely during a pandemic,
sometimes physicians will have to say no, and there
are reasons behind that. But, being able to explain that
to patients and family members, it takes a different
kind of communication skill to be able to do that and I
think it’s important to be able to know how to do that.

Students also expressed appreciation for teaching and
their future practice.

Course Environment

As with the course evaluations, students overwhelmingly
expressed that they enjoyed the course and the course envi-
ronment (twelve out of fifteen). Students commented:

It had a great design. It motivated me and made me
want to work. Which is great, because it’s really easy
not to work when you’re at home.

I think this course was well run. I think that under the
circumstances, we were able to learn a lot and were
able to be independent in our learning.

So, I truly enjoyed the course, and I would like to
thank each of the instructors for the time and effort
they put into it. I know this course was put together
quickly, so I know there was a lot of work on the front
end, trying to get something of this caliber done in
those few days. So, once again, thank you for all of
your efforts.

One student expressed that the process was overwhelm-
ing, but they still found it valuable.

...being able to grasp all of this information in just
a short matter of time in a few days was kinda over-
whelming, but seeing how much effort everyone put
into their parts to break it down to one another and
teach each other was a really valuable experience.

Confidence

A subset of students (five out of fifteen) expressed increased
belief in themselves and their abilities. Students said:

After this course, I am confident in my ability to use
self-directed learning if another similar pandemic
occurs or even for the normal research that occurs
every day that is constantly being conducted and
pushing out new information for the medical field
and for people to learn.

This course also gave me a boost of confidence. I was
in charge of explaining RO. And this is something

that I straight up did not understand from the start
of this whole thing, and everyone was saying flatten
the curve. I'm like, okay. I'm just going to pretend I
know what you’re saying. Because I see these curves,
and you’re flattening them (student grimaces). And
it just seemed so daunting to figure it out, but it only
took me like half a day to be like ‘Oh, this is what it
is, and it’s actually really simple to understand.” So,
this course actually gave me the confidence that if
I like to try to understand something, it’ll be easier
than I think.

Results of the Survey on Self-Directed Learning
at the Institution

Of the 243 students that were eligible, 34 completed
the survey. Their demographics and response rates can
be found in Table 4. Out of the thirty-four students that
participated in the survey, respondents reported that they
understood SDL (97% agree to strongly agree) and that
SDL utilized during their courses was useful for clinical
practice (94%, N =32 agree to strongly agree, and 6%,
N =2 somewhat agree). While all indicated that they
identified and synthesized information necessary for
their learning, the number of students experiencing other
aspects of SDL was less (Fig. 2).

Discussion

Lessons Learned Regarding the Usefulness
of the Course

Overall, the course was received positively. The students
reported high levels of satisfaction and felt that the course

Table 4 Survey participants’ demographics

% (N)

Gender

Female 62 (21)

Male 38 (13)
Race and ethnicity

Asian 12 (4)

Black 0(0)

Latinx 12 (4)

Middle Eastern 3D

Native American 0 (0)

White 68 (23)

Other 512)

Demographics for participants and percentage breakdowns are pre-
sented in the table
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Fig.2 Thirty-four students were asked to indicate what components
of SDL they had utilized. From top to bottom, the figure shows that
100% of the students identify and synthesize information relevant to
their learning, 79% of the students reported determining the credibil-

was useful for their clinical practice. This result was similar
to studies exploring the use of paired collaborative SDL and/
or service opportunities to teach students about COVID-
19 [25, 26]. Our results are in contrast to a recent survey
study that found that preclinical medical students negatively
viewed e-learning [27]. It is possible that the discrepancy
between the results of our case study and Sharhvini’s study
is the level of engagement for the students, as Sharhvini
reported that a minority of students felt that there was a
positive effect for participation in lecture (~23%) or problem-
based learning (~15%). Alternatively, the instruction
on SDL mechanics that prefaced our course may have led to
greater acceptance of the modality. It is also possible that the
stage of the students in medical school can impact satisfac-
tion with e-learning during this current pandemic. However,
our study and other recent studies exploring the creation
of student-centered electives with service or peer-teaching
components indicate that this approach is useful for teaching
students about an emerging disease in response to a world-
wide health emergency.

Lessons Learned Regarding the Course Design

While students appreciated the course design and use of
SDL, they wished there were more opportunities for stu-
dents to engage in discussions. There were also two stu-
dents who wished to be able to take a more passive role in
their learning. SDL is a student-centered pedagogy, and
learners benefit from this learning practice [28, 29]. There-
fore, we do not anticipate changing the structure to include
more lectures in the future. Due to the course’s 2-week
limit, it was hard to incorporate more discussions and give
students the time to research and design their presentations.
This may be resolved by turning the course into a 4-week
design. This would allow for more discussions, additional
guests engagement, and more time for students to revise
their work.
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ity of sources, 73% indicated reporting information to others, 44%
reported receiving feedback on information seeking skills, and 62%
indicated incorporating and improving information-seeking skills
based on feedback received

Lessons Learned Regarding the Use of CSDL
in the Classroom

Moore et al. [19] describes the reciprocal relationship of
CSDL and the role of peers in supporting each other’s learn-
ing as thus:

CSDL relies on this reciprocal relationship wherein
learners negotiate meaning and support one another
through knowledge sharing, resources, and critical
reflection, among other benefits. Group members,
then, have a vested interest in one another. This is
because they each carry the role of knowledge pro-
ducer and critical reflector both for themselves and
other members of the group (p. 6).

This is evident by the thematic analysis results for stu-
dent reflections. Students seemed to appreciate the collabo-
rative nature of the course, with students commenting that
this allowed them to take a “deeper dive” into the material
beyond what they normally would have been able to accom-
plish in the same time period on their own. The students
demonstrated gains in general knowledge as well as knowl-
edge and skills specifically needed for practice. Students
also gained awareness in several ways. Moreover, students
seemed to gain an appreciation for communication. Two of
the core competencies that graduates of our program are
expected to demonstrate are interprofessional collaboration
and interpersonal communication skills. Therefore, we were
excited to learn that participation in the course led to an
appreciation for communication and collaboration. Moreo-
ver, the CSDL framework utilized in this course may be
useful for promoting appreciation for interprofessional com-
munication and collaboration and the knowledge and skills
of individuals in allied health professions. Medical students
have lower appreciation for interprofessional communication
and collaboration as compared to other health fields [30].
Indeed, a student indicated that they would have liked to
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learn more about the pandemic from the point of view of
other health professions.

I think if this were to be a continuous course that
maybe even getting other people’s, other healthcare
professionals’ perspectives on what’s going on would
be a really cool addition. So maybe one session would
be of course the doctor but maybe another session
could be a nurse or a pharmacist.

Another student in the course sought out feedback from
not only medical doctors, but also nurses in order to prepare
peers about the realities associated with practicing during
the pandemic. In the future, we will incorporate more insight
from allied health professionals.

Lessons Learned Regarding Student Perceptions
of SDL in the Curriculum and Its Usefulness for Practice

While most students surveyed at our institution claimed to
have understood and utilized SDL (Fig. 2), many reported
that they had not utilized certain aspects of SDL. It may
be that students did not explore these components of SDL
in their studies. Alternatively, students may not be able to
identify these components and need to be educated about
the various aspects of SDL. Currently, other courses in the
curriculum are initiating SDL activities in much the same
fashion. It will be interesting to see if future students more
readily identify as having used all of SDL components after
these courses provide this form of education. Embarking on
this endeavor can be difficult, but using the CSDL model as a
framework for course design lends itself to this practice. We
anticipate that this framework can be employed not only in
clinical rotations, but also during the preclinical experiences.

Students at our institution all participate in a required
scholarly concentration research program [31]. As part of
this experience, students seek information related to their
projects. Here, opportunities for assessing the credibil-
ity of sources, receiving feedback on all aspects of the
research process, and reporting findings to others exist in
the curriculum. It may be that students are not aware of the
connection between these activities and the components
of SDL. Here, an opportunity for helping students make
connections between these activities and the implementa-
tion of SDL exists. Moreover, the CSDL framework can be
employed to allow for peer-to-peer feedback and incorpo-
ration of feedback. In addition, students engage in team-
based learning (TBL) and collaborative problem-based
learning exercises [32]. This is also an area where there
is an opportunity for utilizing and exploring components
of SDL. Small group learning can increase student inter-
est by increasing individual engagement, and therefore,
the CSDL method can be applied to larger cohorts when
formatted into smaller workgroups. Indeed, it has been

proposed to integrate SDL in TBL in medical education
to increase student learning [33].

Limitations

This case study has a number of limitations. The students
that participated in this course self-selected to complete a
credit requirement and, therefore, may have had a greater
interest and desire to pursue the COVID-19 topic. Interest
in a topic has a great influence on the success of student
participation in the SDL method. Additionally, the number
of students assessed for the course was small (N=15) and
the survey’s response rate was suboptimal.

Final Conclusion

The analysis of the course evaluation and the student reflec-
tions indicate that the COVID-19/Pandemic course was
useful to students. The analysis reported in the case study
suggests that the CSDL framework was beneficial, includ-
ing promoting awareness of the importance of SDL in their
practice, basic and clinical knowledge about the subject,
appreciation for collaboration with peers, and increased con-
fidence in themselves and abilities to work in their practice.
Future “studies will explore this methodology with subse-
quent classes and the long-term benefit of the course. Our
experience with developing a virtual course using the CSDL
framework could also serve as a guide for others to create
similar sessions in medical education.
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