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Abstract: As traditional education transitioned from face-to-face interactions to virtual learning
during the COVID-19 pandemic, faculty and staff in dental hygiene, nursing, and exercise science pro-
grams placed students at the center of every educational decision and promoted stability in learning
with their commitments to excellence in teaching and the delivery of content using educational and
communication technology. This experiential narrative review explains how faculty members and
administrators addressed online education with technology specific to health professions and how
universities managed to assist students with innovative services for mental health. It also provides an
insight into how degree-specific academic personnel embraced technology-based hands-on activities
in community health clinics and clinical laboratories, with sustainable and impactful lessons in
equity, affordability, and transformative education. Finally, health administrators gather their top-10
leadership recommendations to continue moving forward during the pandemic and present a unique
self-reflection on the process of caring considerations required for a successful experience for faculty
members, staff, and students.

Keywords: academic leadership; COVID-19 pandemic; dental hygiene; nursing; sport health and
exercise science; virtual learning

1. Introduction

The COVID-19 pandemic is an unfamiliar and uncertain public health event that
is shaking countries to their core. It surpasses being labeled an emergency and during
the spring of 2020, higher education organizations around the world had to enter into
management crisis mode. In order to effectively navigate the new territory and adjust
through this unprecedented upheaval, specific academic leadership skills were needed to
survive and thrive. From a managerial perspective, proactive academic leaders connected
with faculty members, staff, and students by exhibiting authenticity and transparency,
distributing leadership responsibilities, and communicating [1]. They also applied skills for
critical thinking, decision-making, agility, collaboration and coordination, active listening,
technical training, and emotional intelligence [2]. These skills and characteristics are parallel
to those of health professionals, especially for frontline workers in healthcare. Health
professionals continue to demonstrate high levels of resilience and to exhibit a deliberate
calm which can allow them to detach from dramatic situations to think objectively and
rationally [3]. Cognitive behavioral science entered the life of health professions’ academic
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leaders with the systematic use of the pause-assess-anticipate-act cycle [4]: clinical and
hands-on learning was quickly and efficiently reassessed to provide students and faculty
members with the necessary technological support. As new variants are announced and
various mitigations are in place, health academicians and leaders are considering holistic
views and embracing stability with different vantage points, troubleshooting and analyzing
before proceeding with courses of action. From an educational effectiveness point of view,
this article will review how to meaningfully engage students both from a mental health
and technological angle. This article focuses on how virtual learning can be successfully
executed in health programs, namely nursing, dental hygiene and exercise science with
their respective clinical considerations. The authors have summarized leadership skills
and abilities for program directors and chairs that were equally important in creating the
much-desired stability for learning continuously and virtually.

2. Addressing Mental Health in Higher Education

The COVID-19 pandemic required health faculty members to become innovative, cre-
ative, and resourceful to educate and motivate students to continue their academic journeys.
The pandemic presented health faculty members with the scholarly task of immediately
adapting didactical and clinical courses. Ultimately, standards of excellence are mandated
by various health program accreditations and specialty agencies. For example, in the USA,
they are supported by the Committee on Accreditation for the Exercise Sciences (CoAES)
under the auspices of the Commission on Accreditation of Allied Health Education Pro-
grams (CAAHEP), the Commission on Dental Accreditation (CODA) and the Quality and
Safety Education for Nurses project. In response to the pandemic, these health authorities
provided revised guidelines addressing the quality and safety competencies for students
and proposed knowledge, skills and abilities for each competency asserting that each
novice professional would continue to be prepared to deliver the various expected health
care services. Even though revisions to protocols and new tutorials were publicly created
and shared by the respective accreditation agencies [5–7] or on social media [8], health
science faculty members became extremely V.O.C.A.L. (Visible, Organized, Compassionate,
Analytical, Leaders) and fully embraced learning with digital tools as an opportunity for
positive transformation [9].

Generally, students experience considerable stress in their personal and academic
lives [10]. However, this stress was exacerbated by transitioning to virtual settings, espe-
cially for marginalized, underserved, or non-traditional students who often juggle multiple
responsibilities and must be diligent with their time management while caring for others,
personally and financially [11]. Digital social interactions were and remain, critical to ward
off social isolation arising from travel bans, lockdowns, or quarantine requirements. The
novelty of introducing new virtual platforms and committing to spending hours in front
of a screen undeniably increased stress and anxiety levels both in students and faculty
members [12] and had the potential to decrease academic performance and satisfaction
if not carefully managed [13]. An overall decline in mental and physical health was also
reported [14]. To counter the uncertainty, academic leaders recommended that faculty
members increase the frequency of individual videoconferencing check-ins for academic
and moral support [15] and campuses quickly offered some long-lasting solutions.

At the authors’ institutions, Student Affairs including Campus Life and Psychological
Services were instrumental in enhancing a sense of belonging among students, which
included offering a variety of remote leisure activities and telehealth support services.
Ortiz and Levine [16] describe guidelines in which to operate a university counseling clinic
during a global pandemic. Psychological services across the world deployed access to free
mental health applications to help with time management, body image, sleep, physical ac-
tivity, nutrition, mindfulness, stress management, social and behavioral self-improvement,
communication, interpersonal relationships, finances, and sexual health. Examples of
applications introduced and now extensively used, include, but are not limited to: Cam-
pusWell [17], Breathe2Relax [18] (helps students learn the stress management skill called
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diaphragmatic breathing which decreases stress and helps with mood stabilization, anger
control and anxiety management), Calm Harm [19] (helps students to learn to identify and
manage their emotive responses with positive impact as well as track their progress), Clear
Fear [20] (uses a cognitive behavioral framework to help students manage anxiety, fear and
emotional responses), Happyfeed [21] (improves mental health by journaling on gratitude
and daily moments of joy) and Sanvello [22] (provides clinically proven techniques based
on cognitive behavioral therapy for dealing with stress, anxiety, depression and other
emotions students might experience). Such services were key for integrative leadership
success in addressing belongingness and isolation, especially in racial/ethnic minorities,
underserved students, non-traditional adults, and essential student workers who have been
documented to be at increased risk for substance abuse, suicidal ideation, and negative
mental health outcomes [14].

Around the country, campus psychological services responded by creating a myriad
of virtual reality rooms and providing an interactive health management experience for
students and faculty members. Initially designed for the treatment of phobias [23], the use
of virtual reality has expanded to other mental health disorders such as stress management,
substance use disorders, eating disorders and anxiety [24]. Such virtual access provides
campuses with options for healthcare delivery, given its potential to provide clinically
relevant information associated with the assessment and treatment of people suffering from
mental health ranging from episodes to disorders [25]. To foster self-reliance, belongingness
and resiliency, incentives for participants who engage in activities enhancing connectedness
provided the necessary motivation to become curious, venture electronically and participate
actively. Pruitt et al. [26] provided an example of a successful intervention depicting the
use of telehealth in suicide prevention in a marginalized population. While 2/3 of the
participants expressed greater social disconnect at the onset of the study, a striking 75% of
participants successfully used the virtual services to enhance their mental health, reporting
positive results.

“Table Talk” virtual sessions allowed leaders to assess campus community perceptions
towards constituents’ mental health amidst the COVID-19 pandemic. They also allowed
students to go one step further in discussing their experience of social biases. To reduce the
detachment of students from faculty members and other staff, these members of staff were
invited to “special session” table talks to share their expertise, wisdom, personal COVID-19
experience and challenges with students to promote a sense of community and student
support. Campus Life served as the command center, communicating with students via
social media, emails, and texting to provide weekly COVID survival tips and resources
available for academic, housing, food, and mental wellness challenges [27].

Across the world, online faculty members understood the unusual complexities ex-
perienced by students majoring in health professions and collectively and strategically
implemented holistic interventions to support these students personally and professionally.
Regular question-and-answer study sessions dubbed by some as “Happy Hours” were
conducted virtually using non-traditional communication methods in order to improve
upon learning outcomes and support academic success. These sessions were often con-
ducted in the evenings or on weekends to accommodate health science students’ working
schedules [28]. In addition to teaching academic content, health science faculty members
demonstrated caring for their students’ mental health. This compassion has a tremendously
positive effect on students’ ability to perform academically, think critically, act appropri-
ately, and become empathically present in the moment [29]. Examples of global social
support geared to help students’ mental health flourished during the pandemic: phone
calls and texting became appropriate to promote students’ emotional well-being using the
theory of planned behavior [30]. While nurses and other allied health professionals joined
to work relentlessly in clinics and hospitals around the world, health sciences and nursing
faculty members transferred their set of professional (soft) skills to educate and support
others and to foster change that ultimately reduces mental health-stigmatizing beliefs and
attitudes [31], especially for underserved students.
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3. Technology Democratization and Access

The demand for affordable online learning has surged in the past two years. From
telecommuting to virtual schooling, the global workforce is engaging more than ever via
technology. Unfortunately, underserved populations, exacerbated by social inequalities,
are at a disadvantage for successful online learning.

In remote and rural areas, the lack of high-speed internet access is a significant chal-
lenge. Laws passed during the 2019 session by some United States of America’s General
Assemblies required designated corporations to charge fair and reasonable pole attach-
ment rates to broadband competitors from 2021 [32] (The term “pole attachment” means
any attachment by a provider of telecommunications service to a pole, duct, conduit, or
right-of-way owned or controlled by a utility company). Internet access is critical for
educating marginalized populations and providing vital healthcare services via technology,
significantly reducing the distance one must travel for self-care [33].

There is an opportunity to democratize technology, with online platforms providing
easy access and inclusive environment to learn new skills. Women have been particularly
affected during the pandemic: childcare closures and job search hiatus impacted many [34].
However, career advancement can be provided with online learning that in turn can
stimulate career benefits especially for historically marginalized populations [35]. In
that spirit, with efforts geared towards Diversity, Equity, & Inclusion (DE&I), dedicated
Information Technology staff on campuses were recruited to host non-traditional Help
Desk hours during which faculty members and students alike could seek assistance. This
service was instrumental in contributing to a robust virtual learning environment, with
in-person instruction shifting online and showcasing of various teaching, learning and
assessment strategies available via videoconferencing, video productions and other learning
management systems (LMS). Sitting examinations remotely affected students who had
limited resources such as unreliable internet and Wi-Fi. Universities supported these
students by creating hot spots both on campus and around the community [36]. For
example, students could park and stay in their cars on campus to write examinations.
To maintain examination integrity, as the lockdowns eased off, students were brought
back to campus to sit for examinations only. In these cases, social distancing was enabled,
and permanent recorded seating arrangements put in place to facilitate contact tracing if
exposure was reported. The wearing of face masks was encouraged in universities without
an indoor mask mandate. Compliance with mask-wearing in health science programs was
excellent at the authors’ universities: the students replicated positive mitigation behaviors
found in their respective workplaces without arguing.

Student Engagement and Technology in Higher Education

Online communication media continues to change people’s lives and as we embrace
information technology-based learning processes, educational digital tools are employed
widely for health professions in higher education. According to Wiyono et al. [37], these
tools include the use of gamification (Kahoot [38], Jeopardy [39], Quizizz [40], BigBlue-
Botton [41], Schoology [42]); video production (Kaltura Capture [43]); videoconferencing
(Microsoft Teams, Zoom, Google Meet, Google Classroom); instant messaging with Google
Chat, WhatsApp, discussion boards, case studies, movie reviews and analyses; diverse in-
teractive learning platforms (NearPod [44] and Lippincott CoursePoint+ with Picmonic [45],
Prep U practice [46] and DocuCare Electronic Health Record [47]).

Lectures were posted online along with authorized copyrighted resources. This
enabled students to shift from passively listening in class to becoming proactively involved
in planning their education ahead of synchronous sessions. Open-ended questions were
highly beneficial for student engagement synchronously. Aydemir et al. [48] found that
open-ended questions encouraged students to contribute more, including those with limited
knowledge of the concept because no answer is right nor wrong and students’ interest in
participating was increased.
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The use of break-out rooms became essential to enhance the necessary critical thinking
involved in teamwork. Faculty members pre-selected students for each group to ensure
inclusiveness and diversity [49]. Online disengagement and decreased attention are a
reality for distracted students or those passively listening to class activities [50,51]. To
encourage participation, the faculty implemented strategies such as taking attendance at
random times and engaging students in answering questions by voice or in the chat. Other
strategies included using breakout rooms for small group discussions, quick presentations
in pairs or groups of three and the use of sharing knowledge to resolve case scenarios.

Students completed concept mapping for medical conditions beforehand to increase
their knowledge and to prepare to learn for more complex scenarios [52]. As a result of time
and laboratory capacity restrictions, faculty members significantly increased their workload
to respect the mitigations in place and held multiple simulation sessions with small student
teams. Courses with a service-learning component in the community shifted to using
scenarios, virtual communities, analysis of public health-related movies, documentaries,
and news items.

For grading and integrity, live proctoring on the LMS and writing tests using cameras
and Respondus [53] were viable options that continued during the pandemic as health pro-
fessions virtually migrated. Proctoring live examinations for large classes and establishing
privacy to address an individual student during testing were limited and remain areas to
be improved by EdTech companies in 2022.

The Need for Course Orientations during the Pandemic

To facilitate using the LMS more effectively, on the first day of the virtual class, faculty
members provided students with a virtual orientation on how to navigate through the
platform. For first time users, this step allowed them to become familiar with the course
syllabus, individual and group assignments, discussion boards and expectations for the
course. Hampton and El-Mallakh [54] confirmed that students in online courses already
found group assignments problematic prior to the pandemic. Therefore, faculty members
guided students on how to complete group assignments successfully using the myriad of
technology cited above in the absence of face-to-face interactions. The orientation included
a discussion centered on virtual classroom behavior and etiquette such as background
noise control, dressing for class, class attendance and in-class communication. Students
were referred to other course and college policies contained in college specific student
handbooks which were posted on the LMS. With each subsequent day of class, students
and faculty members enhanced their online presence and active participation.

The course syllabus, regarded as an agreement or contract which is binding between
students and the college [55], reinforced the virtual activities to meet the set course objec-
tives. The syllabus addresses the objectives, course requirements, methods of instruction,
course materials (both required and recommended), grading scale and behavior expected
of the students in the teaching and learning environment. With the transition from in-
person to virtual, it became evident that aspects of the syllabus would change and require
modifications to suit the new learning environment. Modes of instruction, course materials
and activities, processes for examinations and method of communicating with faculty were
therefore modified. With the absence of in-person interaction and regular scheduled office
hours, the syllabus was clear on how students could contact the faculty. Flexible meet-
ing times with students were maintained through emails, telephone calls, text messages
and videoconferencing platforms [9,56]. Weekly online tutorials could also be arranged
through a modern scheduling platform, Calendly and then conducted via a cloud-based
peer-to-peer software platform or LMS [57].

4. Promoting Student Success in Shifting Health Professional Programs Virtually
4.1. Nursing Programs

Before the pandemic, nursing faculty members used more of the teacher-directed and
controlled in-person teaching, with some student-directed non-traditional case studies,
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podcasts, concept mappings, discussion boards and game-based learning [58]. The impact
of the COVID-19 outbreaks on the educational sector led to uncertainties and frantic
efforts to shift to virtual learning within a short period of time [59]. These resulted in
unprecedented challenges, especially for undergraduate nursing education, which had
been rooted mostly in the traditional mode of classroom teaching and where students’
in-person clinical rotations were forced to stop [60]. The modes of instruction, learning
strategies and lesson plans had to change within a short space of time to avoid disruption
of students’ learning. At the initial onset, clinical settings utilized for students’ clinical
rotations stopped allowing both students and instructors into their facilities.

For the nursing faculty, the goal was clear and unchanged, which was to ensure
that program outcomes were met. The nursing program prepares students to embody
‘caring’ and ‘compassion’, and to use critical thinking, nursing therapeutics and evidence in
providing safe care [61]. Other expected program outcomes include the ability to effectively
use communication skills in caring for client and families and in collaborating with other
members of the health care team [61]. The nursing faculty had to keep these outcomes in
mind while exploring alternative teaching and learning modalities in a virtual environment.
The transition to virtual learning entailed that the courses’ syllabi be modified; however,
the faculty had to identify and select appropriate alternatives that met the course objectives.

4.1.1. Development and Accentuation of Academic Support Services

It was certain that the transition from in-person to virtual learning would occur;
however, the choice of using a customizable collaborative platform that integrates video
conferencing, file storage and transfer with cloud capacity was made by the university
administration. Transitioning from in-person to the virtual environment using this platform
was challenging to both students and faculty members, especially given the short notice.
It was most difficult because the majority of undergraduate nursing courses in seated
programs were taught in-person and some of the nursing faculty had not taught fully
online before. The nursing faculty’s experiences with virtual teaching varies depending
on the program and courses assigned. The American Association of Colleges of Nursing
(AACN) [62] reports that there are about 996 undergraduate nursing programs in the
United States offering the basic 4-year college education for high school graduates (or its
equivalent) with no previous nursing experience. The first two years cover general courses
in basic sciences, social sciences, nutrition, humanities, and ethics, among others. These
preliminary courses can be taught by the nursing faculty or faculty members from other
disciplines, in-person or online. Depending on the college or university, nursing classes can
start in the first, second or third (junior) year; however, core nursing courses and the clinical
nursing components are taught mostly in the last two years of the nursing program [62].
For core nursing courses taught in traditional classroom settings, faculty members had
to rapidly learn new technologies to enable them to transition effectively and teach their
content areas [63]. Faculty members received multiple virtual training workshops on
how to teach using the customizable collaborative platform. Administrators effectively
communicated on how to access these trainings. The messages included information on
where faculty could access various workshops available for developing classes online,
how to track the students that had logged into the online environment and the status of
international students that the USA relies heavily on in meeting nurse staffing needs [64].

Faculty members had to keep abreast of the information sent out not solely for teaching
effectiveness but because some students relied on faculty members for guidance in using the
virtual platform. Virtual links to resources included how faculty members could navigate
through the LMS and through web conferencing. A common website for the school of
nursing was created to solely focus on these resources and provide the much-anticipated
academic support for students. The fast-tracked training was executed by faculty members
over a 2-week period during which faculty members were expected to be prepared to teach
the second half of the semester virtually in Spring 2020. The faculty did not neglect to
reach out for technical and technological support, training and mentoring in 2020, proving
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useful in 2021 when mitigations continued to stay in place in various places around the
world [63,65]. Nonetheless, the fast transition was perceived to be overwhelming by
students and faculty members [66].

4.1.2. Student Engagement and Simulations

Prior to the pandemic, the use of simulation laboratories provided a haven for nursing
students to practice without fear of harm to patients. However, the cost of high-fidelity
simulations posed challenges for schools and colleges with budgetary constraints. For
students’ clinical experience, clinical rotations in clinics and hospitals, in-person simulations
in laboratories and virtual simulations (vSims) became popular. The vSims are web-based
and accessible through the publisher, providing diverse patient scenarios of in-depth
interactive experiences to enhance practical skills and to improve on clinical reasoning and
decision-making skills [67–69]. They also help students increasingly develop confidence
and competence with patient care [69].

With the pandemic, the clinical component of the course changed because students
were not allowed in the clinical settings. The AACN released a statement asking nursing
programs in the United States to have plans in place to address the students’ clinical
experience. Such plans should include “the expanded use of simulation, telehealth and
virtual reality in keeping with best practices and guidelines from state boards of nursing
and other regulatory bodies; the use of online resources for teaching clinical care; and
online group chat features” [70] (p. 3). AACN is a national organization that represents
and develops standards for nursing education in the United States. Considering the
AACN statement, the focus shifted to the use of simulations (virtual and in-place) and case
scenarios. Faculty members became more creative in developing alternatives to clinical
rotations. Social distancing measures prescribed by Centers for Diseases Control and
Prevention restricted the number of students allowed in the simulation laboratory at any
one time. Additionally, restricted was the length of time the nursing faculty and the
students could practice indoors in the simulation laboratory (60 min) to allow for proper
ventilation to work afterwards.

4.2. Dental Hygiene Programs

The education and training surrounding the practice of dental hygiene had once
been normalized as a program of study that is traditionally taught face-to-face. When
the pandemic hit, the problem of postponing dental education and training presented
a significant concern as the delay would not only interrupt the matriculation towards
completion but also impact the number of dental hygiene graduates available for licensure
to meet the growing demands involving access to dental care [71,72]. The profession
of dental hygiene is in great demand as this is a preventive health field that focuses on
diseases that not only affect the foundation of the smile but also overall health. Innovation
to continue dental hygiene training and education was necessary and required. Embracing
distance education through technology and providing real-time feedback became the gold
standard to remain compliant with accreditation during the pandemic. Continuation of
teaching fine motor skills in an innovative way and maintaining clinical hours motivated
video recordings, virtual demonstrations, and formative feedback sessions [73].

The dental hygiene faculty accepted the challenge of distance education for tradition-
ally face-to-face taught programs and forged ahead, realizing all programs of health were in
the same predicament. Along with faculty members, students were motivated to continue
learning in a modified way in the hope of graduation not being delayed. Home-based
learning presented concerns at the onset of the shift to virtual learning; however, students’
uncertainties and perceptions varied [74].

4.2.1. Development and Accentuation of Academic Support Services

Shifting from face-to-face learning to a fully virtual format for skills-based training
was the first of its kind in dentistry. As US dental programs accredited by CODA navigated
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the mandatory shift to online clinical activities, the program learning outcomes had to
remain compliant with accreditation standards [75]. Dental hygiene programs around the
nation worked closely with CODA to maintain standards and garner support as needed.
Numerous modifications were made regarding the format of courses; however, there were
no compromises to meeting the standards of the courses. Recognizing the impact of the pan-
demic, CODA proposed changes to its evaluation and operational policies and procedures
to allow for temporary use of virtual and hybrid learning (combination of traditional face-
to-face with online instruction) formats [4,76]. Specifically, the commission requested (1) an
outline of the specific use of distance education within the curriculum, (2) documented
methods of verifying student identity, (3) indication of any curricular content elimination
or re-sequencing, and (4) a description of how compliance with standards were maintained.
CODA is not prescriptive in dictating how to meet the given standards; therefore, faculty
members were given the flexibility to engage students, however, individually deemed
most appropriate. Temporarily unable to host traditional face-to-face courses, faculty
members embraced distance education utilizing virtual platforms. With the approved
flexibility from accreditation, the faculty were innovative hosting webinar learning sessions
for students and requiring students to upload demonstration of skills videos. Webinars
and video recordings were two examples of the innovations gleaned from the transition to
distance education.

4.2.2. Student Engagement and Simulation

An exploration of technology proved to be the critical resource necessary to implement
the transition from face-to-face to virtual and hybrid learning, specifically the exploration
into telehealth and telemedicine. Presented with the challenge of continuing the education
and training of dental hygiene skills, tele-dentistry via the use of institution-approved IT
software was sourced. Specific to clinical skill acquisition, the use of an LMS and its screen
sharing options proved essential. Integrating clinical skill instruction via distance learning
utilizing a webcam positioned up close and centered changed the adage of face-to-face
teaching for dental hygiene clinical skill training. Left with minimal-to-no options of con-
tinuing the tradition of hands-on skill instruction, it was necessary to incorporate software
that allowed students to continue their practical training. Dental hygiene educational
concepts routinely taught chairside were now innovatively offered through technological
mediums that allowed for screen sharing, virtual demonstration, and video communication.
Appendix A, Figure A1 depicts a dental hygiene faculty demonstrating clinical skill instru-
mentation on a dental model in a virtual learning session. In these types of sessions, faculty
members would demonstrate the specific dental instrumentation skill (utilizing a dental
model and webcam), then allow screen sharing for students to replicate what had been
demonstrated. Similar to course textbooks, dental models and dental hygiene instruments
are required course supplies and are purchased at the beginning of the program of study.
The expectation of the virtual learning session was and still is that the learners set up their
dental model and dental hygiene instrument kit ready to virtually showcase their skill
following demonstration from the faculty.

With the continued and unchanged need for students to meet accreditation standards
regarding clinical skill training, engagement via simulation patients and simulated activities
were implemented. Simulation allowed for independent practice virtually guided by an
observing faculty member as described by McComas et al. [73] and Newcomb et al. [77].
Students worked independently to showcase skill acquisition via the use of video recordings
in Kaltura Capture [43] to be later uploaded and assessed by faculty members. The use
of patient simulation allowed students to be engaged in a distance education format that
introduced users to embrace telemedicine in dental care, innovation, and transition from
the former way of patient care. Given these virtual experiences, the opportunity of playback
for both clinical and didactic recorded content has drastically improved accessibility and
thus shifted the direction of dental hygiene education. Students have commented favorably
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on being able to “go back” and listen to a lecture and “rewind” a skill being demonstrated.
With these shared experiences, the future of dental hygiene education is evolving.

4.2.3. Safety Considerations with Reopening University Clinics

Many USA universities operate their own clinics, serving both children and adults
with communication disorders, dental hygiene, and other health concerns. University
clinics transitioned to teletherapy for existing clients with varying degrees of success.
During the 2-week preparation period in spring 2020, administrators encouraged clinical
supervisors to review the literature on best practices for teletherapy and tele-supervision
and train clinical students to provide virtual clinical services as described by the American
Speech-Language-Hearing Association and CODA [75,78]. The students readily adapted
to this new modality and utilized the technology to provide interactive and effective
therapy. At the same time, many clients embraced the change, grateful for the opportunity
to continue services while staying at home. Added benefits included integrating family
members into the sessions as well as incorporating therapy into real life activities such as
grocery shopping.

At the beginning of the pandemic, the most challenging issue for clinics was securing
personal protective equipment (PPE) for faculty members, staff, and students. At the time,
vendors were not permitting bulk purchases and prices increased significantly, so students
were required to purchase their own PPE. Administrators coordinated with vendors to
secure the best pricing possible, and some universities reimbursed the students for their
initial PPE purchases. Shortly thereafter, bulk purchasing of PPE became part of regular
clinic operations. This included face masks (N95/KN95, level 3 surgical and transparent),
face shields, gloves, and gowns, as well as additional equipment such as plexiglass dividers,
HEPA air purifiers and disinfecting products. As health professional programs were the first
programs approved to return to campus, administrators also prepared detailed procedures
to mitigate exposures for all and included this information in patient consent forms. These
procedures included staggered client arrival and transition times to decrease numbers in
elevators and waiting rooms, temperature, and health checks for all upon arrival, using
larger treatment rooms and limiting visitor access to facilitate contact tracing. All of this
preparation and implementation allowed for a safe reopening. To date, university clinics
continue to maintain these procedures; thus, minimal confirmed COVID-19 cases have
been traced to these facilities.

4.3. Exercise Science Programs
4.3.1. Development and Accentuation of Academic Services
Adoption of Shorter Semesters

The COVID-19 adaptations were compounded by learning modules changing from a
year-long to semester-long teaching structure in Europe and in the USA, changing from
semester-long teaching structures to shorter semesters of eight weeks [79]. This necessitated
moving from 16–24 weeks of 2 to 3 h in the classroom to 8 weeks of 3 h of either synchronous
or asynchronous recorded lectures or tasks. Once lockdowns relaxed, one hour in the
classroom per week was allowed in recognition of benefits of on campus sessions but
allowing for air quality purposes. To support this reorganization, faculty and program
coordinators discussed choices in learning outcome delivery for shortened recorded lectures
and students were prompted to engage in much more directed independent learning and
less synchronous contact time than usual [80]. Hybrid teaching was found to be best for
exercise science programs.

Adoption of Hybrid Teaching and the Flipped Classroom Model

Graduate programs in Clinical Exercise Physiology are often supported by clinicians
providing their expertise to students’ development in understanding long-term conditions
and their treatment with physical activity, with service-learning capacity happening at the
local hospitals. In spring 2020, academic leaders needed to rapidly adapt to online delivery
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due to massively restricted access to campuses and hospitals [81]. Rather than attend the
classroom, physicians and allied health clinicians specializing in respiratory, metabolic,
cardiovascular, neurological, orthopedic, renal, and neoplastic presentations were requested
to record lectures. Although this is no small challenge, flipping pathophysiology sections
has been shown to be attractive to students and helped them to learn more and with less
effort [82].

New teaching materials were developed to ensure the students received information
relevant for their learning development and the learning tasks and synchronous sessions
were constructed to provide a framework for addressing learning outcome requirements,
using best practices for creating attractive and engaging virtual process-skills tutorials that
provided students with an alternative method of learning [83]. Lectures were separated into
smaller sections—up to 15 min, preferably 5–10 min—to help the faculty deliver concise
lectures so that the students’ attention span could be maintained [84]. The audio-visual
lectures were captured on Kaltura Capture or Panopto [43,85].

4.3.2. Student Engagement
Synchronous and Directed Learning

The lectures were accompanied by independent learning tasks to be completed weekly,
such as guided learning tasks using pathology-specific National Institute for Health and
Care Excellence: clinical guidance and Lancet review articles. This ensured active learning,
allowing students to gauge their processing of the information being provided, facilitating
critical thinking and problem-solving skills rather than passive learning [86]. Skill checks
are usually in situ in the classroom; student laboratory fees in the USA were used to ship
kits to students at home and to accommodate weekly synchronous interactive skill sessions
with the faculty via the LMS. In Europe and Asia, self-directed learning was chosen during
lockdowns as the preferred methods for effective learning [87] with evidence suggesting
it is even more effective in distance learning than the traditional university setting [88].
Synchronous learning allowed for students to feel emotionally connected during periods of
isolation [89]. Guest speakers such as physicians in nephrology and oncology were invited
to join the LMS live to provide their experience and expertise to students through questions
and answers for more complex long-term conditions, similar to the experience reported by
the other health professionals’ programs.

Flipped Classroom Model

The flipped classroom approach is defined as “an educational technique that con-
sists of two-parts: interactive group learning activities inside the classroom and direct
computer-based individual instruction outside the classroom” [90] (p. 4). Such a model
in exercise sciences prompted faculty members to encourage students to make use of the
required notional hours without the expectation for information to be passed ‘via osmosis’
during lectures, which was facilitated by the online lectures and study tasks. This was
intended to encourage the students to engage with materials that they might usually have
only used when preparing for their assessments, to reinforce the requirement to be life-
long independent learners and to increase student confidence in engaging with medical
research and guidance. The many online learning activities were varied, with the success-
ful aim of supporting the students’ engagement in their learning, overcoming issues of
speed of teaching delivery, students’ attitude and struggles and stress of learning online.
The short lectures, study tasks, classroom discussion and online tutorials enhanced the
flexibility of learning compared to the largely singular approach of didactic lectures of
previous years [88]. In retrospect, faculty members significantly increased their workload
by managing the students’ experience of online guided learning with the recorded lectures,
independent learning tasks, and asynchronous feedback. However, recorded lectures have
added value and will continue to be recorded for students who desire to continue studying
online or simply for students who desire to review concepts in their own time. For universal
access, the recordings should be correctly captioned.
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Safety for in-Classroom Skill Checks Considerations

For clinical exercise physiology programs, blended and connected learning can be
retained to ensure that information is taught in varied styles. This includes didactic lectures,
skills-checks and in-person classroom sessions as well as live online sessions to discuss
ideas and concepts, ensuring that all learning styles and accessibility levels are considered.

To preserve a safe learning environment during the pandemic, hands-on laboratory
(lab) sessions were split into blocks so that the same skills were run two weeks in a row:
students were split into two cohorts, restricted in capacity to allow for physical distancing.
One lab activity was completed in-person while another was completed as an individual
computer-based activity. These activities were related to the specific unit outcomes covered
in the lecture at that time. For example, the skeletal muscle unit was accompanied by
an in-person grip strength and electromyography (EMG) activity as well as a rate-coding
and frequency of stimulation computer-based activity. In-person labs involved hands-
on activity with full PPE and sanitization procedures before, during and after the lab
session. Tests that were performed in-person included but were not limited to: Wingate test,
1-mile walk test, Queens College step test, grip-strength and EMG, sight-hearing reflex,
and cognitive function testing. Tests that included a respiratory component, such as the
maximal oxygen uptake or maximal aerobic capacity (VO2 max) test and spirometry, were
included in the computer-based individual activities because of the high risk of COVID-19
transmission. For the VO2 max test, students were familiarized in person with the metabolic
cart prior to the lab session. Each student was taught how to calibrate it in addition to
setting an individual up for a test. For the computerized portion of the lab, students used
a pre-recorded video to see the test in its entirety. Students were then provided with the
subject’s results. Questions based upon the results of the test were used as the assessment
for this lab. These same results were then used in subsequent lectures when discussing
chronic adaptations to aerobic exercise as a discussion activity. It should be noted that VO2
max testing resumed for the 2021–2022 academic year. In addition to the standard sanitation
procedures, additional single use anti-bacterial filters are now used as part of the face mask.
These anti-bacterial filters are manufactured through the metabolic cart company and are
designed to fit the specific mask used. Some laboratories request a negative COVID-19 test
before exercise testing.

Upon completion of each activity, students were required to answer reflection ques-
tions specific to that lab/skill. At the conclusion of each lab block, an activity was completed
to connect unit lectures and labs together. Activity types included class discussions or case
studies to enhance reflective observation. Reflection observation, when accompanied with
active experimentation can help to increase student learning and understanding [91].

Another major consideration for these hands-on courses was student interaction.
Generally, laboratory class sizes are small (~60 sq. ft. per student). Splitting these groups
into A and B groups created even smaller class sizes as the laboratory physical space
for each student increased by three. This was advantageous for several reasons. First, it
facilitated the flipped classroom design. Research has indicated that the flipped classroom
typically works better in courses of smaller sizes [92]. Secondly, smaller sections increased
student engagement. The lab sessions and lectures were delivered in a hybrid format with
students spending half of their time online. It has been shown that during COVID-19,
students felt disconnected from their peers and experienced loneliness [93]. As a result, it
was important to create ample opportunities for students to engage with each other and
practice their hands-on skills in a safe way. To accommodate this safely, students worked in
pairs to complete labs. These pairings were chosen by the students and remained the same
for the duration of the semester. This also allowed for easier contact tracing if necessary.

While these changes helped to facilitate exercise physiology lab courses, adaptations
made to assessment and prescription courses by the fellow exercise science faculty must
be recognized. The first adaptations included an increased focus on field-based tests such
as push-up tests, sit-and-reach tests, and sit-up tests. These tests were performed either
outside or in settings that allowed students to social distance. A second adaptation was
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to have students perform certain measurements on themselves or on manikin models
if appropriate. It was found that these were particularly useful for skills that require a
certain amount of time or practice attempts before becoming proficient. A common theme
throughout exercise science faculty was the need to develop computer-based activities and
lab activities that could provide active learning experiences for students if necessary. To
date, there are no best practices for shifting lab-based skills to a computer model. The
development of such a course may be warranted for the future.

4.4. Perspectives on Internationalization of High Impact Practices

Experiential learning has been a foundation of the undergraduate curriculum and has
been deemed one of high impact in higher education [94]. Experiential learning opportuni-
ties, including internships and clinical practicum, can help undergraduate students develop
practical skills that include communication, self-esteem, and awareness of work culture [95].
Enhanced motivation, graduation rates and entry into advanced degree programs have
also been identified as outcomes of STEM related experiential learning opportunities [96].

As travel abroad becomes possible again to both established partnership universities
and new partnerships, students will continue to gain internship experience within the
health sciences field in an international setting. During their undergraduate career, students
are required to complete practicum and internships. Many students choose to use an
internship as an opportunity to travel abroad and gain experience within their field of
studies in health and to experience new cultures and new healthcare systems [97].

Experiential learning opportunities abroad also allow students to increase their cultural
competency. Previous research has indicated that providing opportunities for students in
health sciences to engage with new cultural groups can help to increase cultural competence
through enhanced understanding of differences and cultural integrity [98,99]. Moreover,
providing these opportunities allows for the development of respect and positive attitudes
towards the individuals that students encounter in the workplace and offers a better under-
standing of the challenges faced by special populations [100]. These capstone experiences
provide students with DE&I engagement opportunities that could not be created in the ed-
ucational setting. Research has shown that increasing educational opportunities for DE&I
engagement learning opportunities can help achieve health equity, which is paramount in
health professions [101,102].

5. Administrative Lessons Learned during the Pandemic and the Importance of
Values-Based Leadership

The COVID-19 pandemic and shutdown tested the leadership skills of academic ad-
ministrators as department chairs and deans endeavored to support faculty members,
staff, and students while working within the constraints implemented by their university.
Academic leaders faced the uncertainties of the virus, the academic and economic implica-
tions of the shutdown, and the seemingly daily changes in procedures. Faculty members
and staff relied on their leaders for guidance and support, while higher level administra-
tors worked with department chairs and deans to establish protocols for returning safely
to campus.

Academic administrators faced a variety of leadership challenges and opportunities.
Initially, the primary focus was supporting faculty members and students as they transi-
tioned to online course delivery. Addressing how to safely reopen university health clinics
that not only operate as critical training facilities for students but also provide much-needed
health care services to individuals in the community was vital for patient care.

The leadership challenges administrators faced during the pandemic served to em-
phasize several key characteristics of an effective higher education leader. These lessons
are not necessarily new, yet the unique experience of managing diverse health units during
a shutdown provided a different perspective and highlighted the importance of values-
based leadership [103]. Seven core values became fundamental to drive units in health
professions and actions related to these programs’ missions: caring, collaboration, creativ-
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ity, diversity, excellence, opportunity, and wellbeing [104]. In the following section, the
authors emphasize the top ten crucial concepts that will boost faculty and staff morale
moving forward.

5.1. Trust in Your Faculty and Staff to Know How Best to Support the Students and Programs

Since the faculty members and staff were more closely connected with the students,
they were aware of how best to support student learning. The role of the department chair
was to secure the requested resources and advocate with upper administration as needed.
For example, the health science faculty incorporated simulations into the curriculum to
allow the students to acquire mandatory hands-on hours and competencies. The faculty
compiled and distributed lab materials so the students could participate in the hands-on lab
experiences from their homes. This dedication, as well as the efficient clinic operations, has
since allowed students to meet program accreditation requirements and graduate on time.

When the university initially cleared the students to return to campus for academic
courses with COVID protocols in place, faculty members discussed whether to return or
remain in virtual classes. Interestingly, decisions were mixed across programs. Each choice
should be deemed appropriate for the specific program and supported by administrators
for the best outcomes for learning and student success. Empowering faculty members and
staff means accepting changes to programs’ delivery.

5.2. Give Faculty the Tools They Need to Be Effective Educators

The choice of the most suitable delivery mode may vary from one unit to another.
Some faculty members were already teaching online courses, so at the beginning of the
shutdown therefore certain schedules did not change. Many exercise science programs
already offered hybrid courses. This provided structure and a sense of continuity for both
faculty members and students. Some universities were notebook universities and provided
faculty members with in-home computers and/or laptops. Universities also provided
faculty members and staff with portable whiteboards and document cameras, second
computer screens and specialized instructional software, all directly shipped to faculty
homes. A growing number of faculty members are becoming more interested in further
developing the skills they acquired in managing online courses, even when returning to face-
to-face teaching. Academic administrators should facilitate this professional development
by supporting travel to or virtual attendance at, teaching conferences and investing in
different technologies. In addition, administrators should organize opportunities for faculty
members to share their knowledge with and learn from their colleagues.

5.3. Communicate with Faculty and Staff Frequently

One of the biggest losses during the shutdown was the “pop into the office” or “passing
in the hallway” conversations. Before establishing goals and motivating faculty members
and staff, leaders should share their point of view and communicate that perspective clearly.
The process of “sensemaking” by Maitlis and Christianson [105] establishes a mutual
understanding of a problem between leaders and workers and allows for a cohesive and
organized approach to problem solving, essential during times of significant change [106]
and when reliable information is not easily accessible.

5.4. Be Clear and Transparent

During the pandemic, there was a lot of uncertainty that included budget cuts and the
potential for faculty and staff reductions. While higher administration was communicating
information about the university in general, faculty members and staff needed to know
what that meant for their own unit and specifically, for their individual jobs. During
regular virtual meetings, administrators provided faculty members and staff with specific
department budget information and ways in which units could weather the announced
budget cuts. Administrators supported the clinical faculty and clinic staff who were
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concerned that they could not perform their regular job duties from home, providing them
with the necessary resources.

Recognizing that staff and non-tenured faculty members are more vulnerable in
the workplace, especially during times of crisis, means taking the time to consider the
perspective of the least protected employees and addressing their concerns and situations
openly [107].

5.5. Be Flexible

Many faculty members and staff were dealing with significant family upheavals,
including home-schooling children and medical concerns. Administrators attempted to
allow for as much flexibility in hours/schedules as possible so faculty members and
staff could balance their work and personal responsibilities. Universities permitted a
one-year extension on the faculty tenure clock if requested and allowed all faculty to
count “accepted” presentations as “presented” toward promotion [108]. Administrators
should continue to rethink traditional work schedules, especially for staff. Some staff may
choose to telework while others would prefer working flexible hours including evenings
or weekends. Academic leaders should extend this flexibility in thinking by mentoring
faculty members in ways they can be flexible with their courses and students. This can
include empowering faculty members to rethink their traditional teaching methodology
and assessment measures and processes, embracing the technology available and the ways
in which it can support a flexible academic environment [109,110]

5.6. Foster Teamwork and Shared Leadership

The pandemic created several challenges that were best addressed by faculty members
working together to solve problems and assuming leadership of the situations. Due to
the limited opportunities for students to earn clinical experiences, clinical faculty pulled
together to provide them with alternatives. Faculty members devised plans to safely reopen
community clinics to provide the experiences needed for the students to graduate. Some
faculty members partnered with school districts to provide students and parents with
additional hours to address their health and vaccination concerns. Exercise Science and
other allied health faculty members coordinated programming virtually and in outdoor
spaces. Within departments, faculty members who were more experienced in online
teaching volunteered to mentor less experienced faculty members. Administrators should
continue to create leadership opportunities for all faculty and staff, not just those in current
leadership roles or who have expressed a desire to lead. While not everyone will move into
administrative positions, having the opportunity to lead a committee or an initiative helps
develop leadership and collaboration skills, which will serve them and your organization
well [111].

5.7. Show Students We Value Them as People

Students from unprivileged and historically marginalized backgrounds often expe-
rience limited access to technology resources. Student services provided loaner laptops
and other technological infrastructure such as hotspots around campus. Faculty members
provided students with information about supports and services available to them through
the university, including federal and university funding. Faculty members increased their
workload by offering extra non-traditional time in virtual office hours and encouraged
students to share their experiences with faculty members to determine the best way to
support them.

The pandemic provided administrators with the opportunity to see and hear first-
hand the personal living situations for many students. Rather than the students leaving
their homes and coming to campus for their education, faculty members entered their
personal (virtual) space as the students juggled both school and home life simultaneously.
While universities are returning to face-to-face instruction, it is important that faculty
members and administrators make more personal connections with students, acknowledge
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the significant burdens these students are carrying and adapt to support their academic
success [112].

5.8. Encourage Self-Care for Faculty and Staff

While faculty members ‘entered’ students’ personal lives, administrators also needed
to acknowledge that faculty members and staff were functioning as instructors and support
personnel from their own homes. For many, it was a challenge to separate work life from
personal life as faculty members and staff dedicated so much of their time and energy to
ensuring students successfully completed their programs. Empowering faculty members
and staff to take breaks and recharge means modeling appropriate work-life balance and
honoring their time away from the office [113].

5.9. Practice Empathy and Compassion

Throughout the lockdown and the gradual return to campus, faculty members, staff,
and students struggled with unimaginable difficulties in both their personal and academic
lives. People dealt with loss, fear, stress, anxiety, and uncertainties while attempting
to maintain some semblance of normality. Administrators, faculty members, and staff
emphasized empathy and compassion in working with students to successfully complete
their semester. There is no reason why demonstrating empathy and compassion towards
students, faculty members, and staff should stop. Such awareness means continuing to
empathize with various situations and consider ways in which we can support them in
achieving academic and professional goals [114].

5.10. Be Open to Opportunities and a New Normal

Simulations and telemedicine were not just necessary alternatives; they proved to be
better modalities for many students and clients. Virtual meetings leveled the playing field
among faculty members and staff from satellite campuses and in some ways promoted
parity in discussions and decision-making when everyone was not in the same physical
room. Higher education is changing, as are clinical health science programs. Based on
students’ success in distance learning and clinical skills acquisition during the pandemic,
administrators may wish to implement new distance programs, providing the opportunity
to reach students in rural and underserved communities while working with legislators to
deliver the necessary broadband capacity [115].

6. Conclusions

The transition to virtual learning for healthcare programs provided opportunities
for faculty members to expand their knowledge in distance education. Faculty members
learned to explore resources that would not have been considered prior to the pandemic.
Exploring these opportunities and resources, in turn, resulted in stress and anxiety; how-
ever, they also provided a way forward for technological democratization that seemed
convenient and appropriate for higher education. Faculty members have proven that
they can successfully teach from the comfort of their homes in addition to taking care
of day-to-day activities and their personal lives at the same time. With much needed
flexibility in content delivery as a direct impact of the pandemic, the shift to virtual and
hybrid formats allowed for the discovery of new and innovative modalities to not only train
clinical students outside of the traditional laboratory setting but also observe and evaluate
their learning. The focus on clinical concepts allowed for full use of technology that proved
to be value added, especially regarding the concept of time management. Specifically,
the expectation of students to arrive to class prepared and ready for active learning was
reinforced as the standard.

For the 2022 academic year, mitigation measures should not be dropped. These mea-
sures include recommendations that campus communities will continue to be vaccinated,
wear facemasks, remain socially distant and wash hands frequently with soap and wa-
ter. Hand sanitizers should be placed around campus and tests for COVID-19 performed
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frequently using available on-campus lateral flow tests or state and local agencies. Lab
and other clinical courses will move towards pre-COVID-19 designs; however, lessons
learned from the pandemic remain. The primary lesson learned was to be more flexible
(in course approach, delivery, and timetables). The flipped classroom design facilitated
flexibility for information delivery and approach. A second lesson learned from the pan-
demic is that educators have so many tools and technologies to disseminate information
and it would be disadvantageous to go back to the “traditional” lecture and lab approach
used pre-pandemic. Online tools and technologies can be valuable in providing further
understanding of hard-to-grasp concepts in health professions. Moreover, these tools can
be used to increase student engagement and practical learning experiences. Administrators
should plan budgets accordingly. Thirdly, the pandemic has provided students studying
and training in the field of health sciences with first-hand experience on how scientific
research is conducted and disseminated to a larger audience. Furthermore, it has created
opportunities for students to critically think about the information presented in the media
and use peer-reviewed research to either agree or refute statements made. The pandemic
has provided an opportunity for health science students to think critically about human
behaviors and how various aspects of this pandemic will transform health professions in
the years to come. Similarly, academic leaders have been able to reimagine health care edu-
cation to better support students and future patients in the post-pandemic world. Finally,
by operating within a framework of values-based leadership and focusing on the programs’
core missions, together administrators, faculty members and staff will successfully lead
these transformational initiatives.
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