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As a result of restrictions imposed by COVID-19, many researchers have responded to the call for
remote, advanced pharmacy practice experiences (APPEs) that do not involve direct patient care. The
influx of materials on online pedagogy may be difficult for new preceptors to digest while familiar-
izing themselves with the APPE program. To complement the available guidance on remote learning
for new preceptors, we describe our experiences with implementing a remote, research-focused APPE
during COVID-19. Common challenges are discussed and potential solutions that may help new
preceptors anticipate and overcome barriers to achieving the educational outcomes of research-
focused APPE are proposed.
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INTRODUCTION
In response to the abrupt halt of in-person instruction

in early 2020 to mitigate the transmission of COVID-19,1

health professions programs have been required to adapt
their methods of instruction.2-5 For students in the expe-
riential portion of their programs, temporary reforms have
resulted in the minimization of direct patient contact to
reduce student exposure toCOVID-19.Moreover, the call
for clinical faculty to come to the frontlines of the epi-
demic to assist with treating COVID-19 patients, as well
as the need to conserve personal protective equipment
(PPE), has substantially limited the number of clinical
experiences available to students.2

For Doctor of Pharmacy (PharmD) programs, mea-
sures to mitigate COVID-19 exposure have profoundly
influenced the structure of advanced pharmacy practice
experience (APPE). Advanced experiences are com-
pleted in the final year of the PharmD curriculum and
provide student pharmacists with opportunities to prac-
tically apply the knowledge they have learned in profes-
sional settings.6 In response to COVID-19, colleges of
pharmacy have released calls for non-direct patient care,
remote APPEs.7 Dry-laboratory, research-focused APPEs
are not only well-positioned to respond to this acute need to
provide remote APPEs, but also help fulfill Accreditation

Council for Pharmacy Education (ACPE) educational
outcomes and standards, including student pharmacists’
competency in problem solving, interprofessional collab-
oration, communication, and personal and professional
development.6,8 However, faculty may perceive several
challenges to preceptingAPPEstudents, such as lackof time
to fulfill educational outcomes because of high workload
and low student interest in research.9 Requirements for
online precepting, rapid conceptualization of research
projects that fit within APPE timeframes, and increased
personal responsibilities for preceptors and students alike
during the COVID-19 pandemic amplify these challenges.

University administration and learning centers have
distributed a plethora of guidance regarding online
pedagogy. Although helpful in familiarizing preceptors
with general remote-learning strategies, the volume of
material available may be overwhelming. Providing a
thoughtful account of the challenges we encountered
during the first remote research APPEs conducted during
the pandemic, in conjunction with formalized pedagogi-
cal guidance, may help new preceptors gain insight into
specific challenges presented by the virtual research en-
vironment and set students up for success during their
research-focused APPE. The purpose of this article is to
share our clinical researcher and student experience in
engaging in remote, research-focused APPE learning and
propose mitigation strategies for possible challenges that
alsomay be useful for otherAPPEs, including patient care
rotations with a remote component.
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DISCUSSION
We outline five specific challenges that researchers

may experiencewhen preceptingAPPE students remotely,
along with possible solutions for each. The challenges and
solutions described in this section were identified from
personal experience, APPE student feedback, and shared
preceptor insights. Solutions are summarized and mapped
to example ACPE educational outcomes in Table 1.

Precepting a Short-Duration Research Project
A research project can take months to years from

conceptualization to manuscript publication. Therefore,
implementing a four- to six-week research-focusedAPPE
can be challenging for researchers who must sufficiently
involve the student pharmacists in a project intended to
give them an understanding of what a career in research
would be like. Giving students a role in writing a research
paper helps them develop the essential skills needed to
incorporate research into evidence-based pharmacy
practicewhile providing a competitive advantage to those
applying to residences or other postgraduate clinical op-
portunities.10 To address this challenge, our laboratory
required eachAPPE student to complete onewell-defined
small research deliverable, such as the protocol for a lit-
erature review, the introduction section to a full manu-
script, or a short commentary. For example, one of our
APPE students drafted the background of a clinical re-
search manuscript, while another created a protocol for a
scoping review on diabetes medications. We recommend
developing an optional plan for APPE students to con-
tribute to a larger research deliverable (eg, a peer-
reviewed research manuscript) if they wish to continue
volunteering with the research team after they transition
to other APPEs.

Scoping reviews are larger research deliverables
that can be completed by APPE students, as they require
students to learn literature reviewmethodology but do not
require substantial statistical knowledge or critical ap-
praisal to complete.11 During an APPE, students can
complete and register a scoping review protocol. Students
may wish to continue with the lab as a volunteer, which
will give themmore time to gain the knowledge needed to
make further contributions to the project, such as publish
the protocol, complete article screening, and write parts
of the manuscript. An alternative to assigning indepen-
dent research deliverables to APPE students is to involve
them in the data collection or data analysis for an ongoing
project. In these scenarios, students should also be given
opportunities to understand the background of the project
and present the results to have sufficient exposure to a
broad range of skills required in pharmacist-researcher
careers.

Student Pharmacists with Limited Research
Experience

Students entering a research-focused APPE may have
little or noprevious research experience.Togauge anAPPE
student’s baseline knowledge, a pre-assessment can be
assigned that requires students to leverage skills applicable
to the research project. For example, if the student will be
conducting a literature review, they may be asked to com-
pose a one-page summary of papers that relate to one of the
laboratory’s focus areas. Through this assessment, students
will begin to familiarize themselves with relevant literature
while providing the preceptor with insight into their base-
line critical appraisal and communication skills. Impor-
tantly, the pre-assessment can help align the expectations
the preceptor and APPE student have for the APPE as a
shared understanding of expectations helps to facilitate
productivity and minimize misunderstandings.12

We also encourage preceptors to provide APPE
students with learning materials that can provide them
with basic knowledge of the research field. These mate-
rials may include pre-made lecture slides, recorded lec-
tures, and guidance for relevant training (eg, ethics
requirements). We recommend that preceptors distribute
foundational materials before the APPE begins and any
other documents once the student has officially started the
APPE to avoid overwhelming students with pre-reading
material. Given the remote nature of the APPE, students
may be reluctant to reach out to preceptors when they
have questions. Therefore, researchers should meet reg-
ularly with the student to answer questions about the
learning materials. Specifically, preceptors should schedule
virtual meetings, provide clear expectations about which
learning materials should be reviewed in advance, and
ask students to be prepared with well-defined questions
for the preceptor to address. In our experience, these
regular meetings encourage APPE students to read with
intent, as they have set opportunities to discuss concepts
that are not clear before applying the acquired knowl-
edge and skills to their research project. Other opportu-
nities for learning introductory research include journal
clubs, professional development sessions, and presen-
tation skills assessments.

Maintaining Consistent Communication in a Virtual
Environment

Reliable modes of communication are important
when preceptors cannot regularly see students in person.
Providing APPE students with a summary of the labo-
ratory’s communication platforms helps to prevent con-
fusion and increase student comfort level. For example,
our team used different platforms for different types of
communication: Slack (Slack Technologies, Inc) for
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quick messaging, Basecamp (Basecamp) for dissemi-
nating project documents, and Microsoft Teams (Micro-
soft Corporation) for meetings. In the case of internet
connectivity issues, we recommend that students also

have access to at least one non-internet (ie, cellular) mode
of communication.

To provide structure, we recommend creating a long-
term, tentative schedule for virtual meetings to maintain

Table 1. Challenges and Proposed Solutions for Conducting Remote, Research-Based Advanced Pharmacy Practice Experiences

Challenges Potential Solutions Corresponding ACPE Standard

Time constraint Assign small research deliverables instead of
larger projects.

3.1. Problem solving and 3.4. Innovation and
entrepreneurship: short research timelines
encourage APPE students to identify problems,
explore viable solutions and apply creative
strategies to accomplish goals in a timely
manner.

Involve students in data collection or data analysis
of larger projects.

Provide a voluntary option to continue with a
larger research deliverable.

Lack of student
research
experience

Assign a pre-assessment to gauge student baseline
knowledge.

1.1. Foundational knowledge: small research
deliverables can encourage APPE students to
apply knowledge of foundational sciences to
evaluate scientific literature and participate in
research that focuses on advancing population
health.

Conduct a pre-rotation interview to communicate
motivations and goals.

Provide pre-rotation readings on topics related to
the lab’s research.

Share learning materials about important concepts. 4.1. Self-awareness: pre-rotation reflections
encourage APPE students to reflect on their
skills, abilities and motivations.

Schedule meetings to answer student questions
related to theory.

Conduct journal clubs to encourage critical reading
skills.

Provide sessions on “soft-skills” (eg, presentation
skills).

Maintaining
communication

Provide a breakdown of the online platforms and
communication methods.

3.6. Communication: a plan for reliable modes of
communication will encourage APPE students
to effectively communicate with individuals and
groups.

Include non-internet dependent (ie, cellular) modes
of communication.

Create a tentative schedule for virtual meetings and
check-ins.

Set response- time expectations for the student and
preceptor.

Collaboratively create a research learning contract.
Balancing graduate

and APPE
student
mentorship

Allow graduate students to co-supervise APPE
students.

3.4. Interprofessional collaboration: APPE
students can actively engage with research team
members through co-supervision and APPE
peers through collaboration.

Precept multiple APPE students to encourage
collaboration.

Student
engagement
and motivation

Align the research project with students’ own
interests and career goals.

4.2. Leadership: Improving APPE student
engagement will motivate students to take
responsibility for creating and achieving
goals.

Invite APPE students to a virtual orientation to
meet the team.

Reach out to alumni and colleagues to share their
career paths.

4.4. Professionalism: APPE students can exhibit
respectful and professional behaviors and values
when interacting with alumni and sharing
feedback and concerns with preceptors.

Start the day with short daily check-ins to prioritize
tasks.

Connect with students to discuss thoughts, feelings
and concerns.

Invite APPE students to non-project opportunities
(eg, seminars).

Invite feedback from APPE students throughout
the rotation.
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communication throughout the APPE. An established
schedule allows students adequate time to prepare for
meetings and, in our experience, helps to set expectations
for the student and alleviate stress. Additionally, students
should be aware of the preceptor’s expectations of the
student regarding document turnaround times and re-
sponse times, especially for evenings and weekends.
Preceptors should acknowledge thatAPPE students’ daily
schedules have likely been impacted by the pandemic and
should take into account the students’ specific situations
when scheduling and setting deadlines. Overall, if de-
tailed guidelines about communication are explained at
the beginning of the APPE and enforced consistently
throughout it, students tend to be more comfortable and
more likely to actively participate in communication with
both the preceptor and the team.

One way in which preceptors and APPE students can
formally establish these communication preferences and
expectations is through a research learning contract.13 These
contracts help team members to collaboratively articulate
short-term and long-term goals, schedules, resources, com-
munication protocols, responsibilities, tasks, outcomes, and
more.13Whendiscussedandcreated together, these research
learning contracts help to encourage mutual understanding,
trust, accountability, and partnership.

Balancing Mentoring Time Between Graduate
Students and APPE Students

Many preceptors for research-based APPEs are also
supervisors of graduate trainees, and therefore must bal-
ance their time between several students. To reduce the
workload of the preceptor and provide valuable mentor-
ship experience for graduate students, preceptors can
provide senior graduate students with the opportunity to
mentor APPE students by overseeing certain aspects of
their learning.14,15 Additionally, multiple mentor inter-
actions during the APPE can provide new insights and
experiences for student pharmacists, allowing them to
formmore connections, developmore skills, and keep the
experience engaging.14,15 Preceptors should, however,
clarify what the graduate student’s role will be and de-
lineate which responsibilities fall to the preceptor alone.
For example, graduate students can supervise APPE stu-
dents completing smaller steps of a project; however, the
midpoint and final APPE assessments must be conducted
by the preceptor, with input from graduate trainees if
needed. Additionally, precepting two APPE students si-
multaneously can provide the student pharmacists with a
partner with whom they can collaborate, discuss ideas,
and exchange feedback. However, a maximum student-
to-faculty ratio of 10:1 should be maintained to facilitate
the provision of individualized student feedback based on

their contributions to a project to ensure that each student
is fairly assessed.6

Keeping APPE Students Engaged and Motivated
Staying focused and on schedulewhileworking from

homeduring a pandemic can be a significant challenge for
students who are used to working with peers and directly
interacting with patients. Aligning the APPE project with
students’ interests and career goals can help improve their
engagement. Advanced pharmacy practice experiences
have predefined educational outcomes; however, at the
beginning of the experience, students should reflect on
their personal learning objectives and how the APPE can
help them achieve their career goals.10

Preceptors can not only cater the research project to
students’ interests but also reach out to their network of
colleagues and past alumni who can provide APPE stu-
dents with insights into different fields and career paths.
The APPE students assigned to our laboratory virtually
met alumni in government and industry careers who
spoke with the students about their day-to-day job re-
sponsibilities and career paths, and provided general ad-
vice. In our experience, an advantage of working in a
virtual environment is that many people are using an
online platform in some form, facilitating discussions
with those who would normally not have the time or
means to commute and participate in in-person talks.

Preceptors can apply several other strategies to help
improve student engagement. First, setting an inviting
tone at the beginning of the APPE by holding a virtual
orientation in which the students are introduced to the
research teamand their projectsmayhelp students feel less
isolated and establish themselves as team members. A
brief daily check-in where preceptors and APPE students
discuss tasks can provide the extra guidance students may
need to complete their projects on time. Preceptors should
also stay connected with students to discuss their thoughts
and concerns during what is likely a stressful time for
both parties. Additionally, preceptors should share im-
promptu opportunitieswithAPPE students to get involved
in non-project specific activities. For example, our labo-
ratory invited APPE students to participate in webinars
that were part of a university-wide Undergraduate Sum-
mer Research Program. Finally, the preceptor should in-
vite feedback fromAPPE students throughout the rotation
and adapt the experience in ways that consider students’
suggestions and address students’ concerns.

CONCLUSION
Research-focused APPEs help students to achieve

PharmD competencies and grow as professionals, and
thus are excellent options for remote practice experiences
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that do not involve direct patient care. Many researchers
and first-time preceptors have responded to the increased
demand for remote, non-direct patient care APPEs.
However, preceptors may feel overwhelmed by changes
in their own personal and professional lives due to the
pandemic and the increased guidelines and documents
that have accompanied the rapid transition to a virtual
environment. Identification of common challenges and
developing a strategy to address issues before a rotation
begins can help to alleviate stress and cultivate a positive
environment for both the student and the preceptor.
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