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Abstract
When the social distancing guidelines, as a result of the COVID-19 pandemic, caused universities to close campuses, there 
was a rapid shift in the course delivery methods of human gross anatomy laboratory sessions. Courses were delivered online, 
and this change created new challenges for anatomy faculty to engage students effectively. This profoundly impacted student-
instructor interactions, the quality of the learning environment, and successful student outcomes. Because of the importance 
of student interaction and engagement for hands-on laboratory courses like anatomy, which rely on cadaver dissections 
and in-person learning communities, as well as the novel opportunity, this qualitative study sought to explore the faculty 
perspectives of transitioning their in-person laboratory sessions online and unearth their experience with student engage-
ment in this new teaching format. The Delphi technique was used to explore this experience in two rounds of qualitative 
inquiry using questionnaires and semi-structured interviews, and thematic analysis was used to analyze the data, identifying 
codes and building themes. The study utilized indicators of student engagement in online courses to formulate four themes: 
instructor presence, social presence, cognitive presence, and reliable technology design and access. These were constructed 
based on the factors faculty used to maintain engagement, new challenges they faced, and strategies deployed to overcome 
these challenges and engage students in the new learning format. These are supported by strategies such as using video and 
multimedia, ice-breaker activities, chat and discussion features, immediate and personalized feedback, and virtual meeting 
via synchronous sessions. These themes highlight important lessons that faculty designing online anatomy laboratory courses 
can use to guide their course design, and institutions and instructional design faculty can use to inform best practices and 
faculty development efforts. Additionally, the study calls for further research to design a standardized and global assessment 
tool that measures student engagement in the online learning environment.
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Introduction

At the end of 2019, the world abruptly experienced a global 
public health crisis. The coronavirus (COVID-19) was iden-
tified as a deadly, contagious respiratory virus that caused 
the world to limit movement and physical interaction. Con-
sequently, this upset the standard curriculum delivery at 
many higher education institutions worldwide. Colleges and 
universities closed their physical campuses and quickly piv-
oted to distance learning in various formats, a phenomenon 
referred to in the literature as “emergency remote learning” 

[1]. Faculty relied on the Internet and online learning plat-
forms, shifting their courses to virtual designs to respect 
the social distancing guidelines. Online learning creates a 
challenging learning environment because instructors and 
learners are distanced, and there is less interaction and rich 
communication, which are vital for learning [2, 3]. As a 
result of this emergence of online, remote, and hybrid teach-
ing, there was an emphasis on promoting student engage-
ment [4]. This was supported in the existing and emerging 
literature, with studies revealing that students tend to engage 
less in online learning than in traditional face-to-face for-
mats, and student engagement has been a persistent chal-
lenge for online instructors in higher education [5, 6]. Like 
most laboratory-based courses, anatomy laboratories were 
converted and proved particularly challenging, exchanging 
human cadavers and physical models for virtual resources 
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and online laboratory classes conducted asynchronously or 
synchronously via videoconferencing platforms [7, 8]. In 
addition to the pre-existing challenges with engaging stu-
dents online, studies suggested that the primary student and 
faculty complaint of online learning during the pandemic 
was a lack of interaction and motivation, either for learning 
and instructional purposes or for socializing in community 
and showing support [9, 10].

Background

Since the call for medical education reform and in the years 
leading up to the pandemic, online teaching and learning 
in all disciplines of medical and healthcare education have 
experienced a rapid increase [11]. In 2015, online courses 
and programs experienced growth at a rate of ten times that 
of all of higher education, and about six million students 
were enrolled in at least one online course, with roughly 
half of those registered entirely online [12]. Online learning 
has also increased because of its advantages of being cost-
effective, time-efficient, and providing flexibility, inclusivity, 
and convenience [13]. As a result, medical and healthcare 
education programs and institutions have taken the initiative 
to integrate the use of the Internet and technology into their 
instructional design to leverage the benefits of these learning 
modalities and equip students with the skills needed for the 
future [14–16]. Additionally, this initiative includes prepar-
ing faculty to make the transition in part or all of their course 
delivery, and the literature provides examples of theories 
and pedagogical strategies that support the importance and 
benefits of this transition [17, 18].

Significance of the Study

Medical and pre-medical students learn today in a vastly 
different format than they did 20 years ago since the 2010 
call for medical education reform [19, 20]. Students today 
rely on online platforms such as Brightspace, Blackboard, or 
Canvas to incorporate tools that promote online interactions 
and the delivery of medical curricula [1, 14]. These include 
video conferencing features like voice threads, skype, teams 
or zoom, discussion boards, and interactive chat and text 
features [21]. However, these changes pose unique chal-
lenges for courses with laboratory components, such as gross 
anatomy, where in-person cadaveric dissection has been the 
primary educational tool since the fifteenth century [16, 19]. 
There has also been an emphasis on student-centered active 
learning strategies that require student engagement and 
interaction within online courses. This transition to online 
learning and shift of instructional theory and design, from 
teacher-led to student-led, means that faculty and institutions 
must establish best practices for successful online instruction 

particularly engaging students in laboratory-based courses, 
which has been a significant challenge and an area lacking 
faculty perspective [22].

Statement of the Problem

Despite the ongoing efforts of universities and colleges to 
increase their online course design, delivery, and faculty 
development efforts, the pandemic made this an immediate 
emergency [23]. This drastic change impacted how faculty 
and students interacted in the classroom. Studies concur 
that active learning in the physically distanced classroom 
is incredibly challenging with regard to the technical skills 
required, effective instructional design, unreliable internet, 
poor audio-visual media quality, decreased motivation, lack 
of opportunities for communication and interactions, and 
poor overall quality of the learning experience [24].

This is a unique and extraordinary situation at the insti-
tutional and global level, and there is an existing gap in the 
literature regarding qualitative approaches to understand-
ing faculty’s role and feelings about online student engage-
ment [23, 25]. Therefore, there is a valuable opportunity to 
unearth the faculty perspectives on student engagement to 
inform future best practices during this challenging time.

COVID‑19 Pandemic and Emergency Remote 
Learning

At the onset of the instructional transition, the main feedback 
from students and faculty about their experience was the lack 
of interaction and connection and the overwhelming nature 
of the abrupt changes to standard course delivery [26–28]. 
A study that surveyed 280 students and 50 faculty members 
at a university four months into online instructional deliv-
ery found that the main challenges reported were little to 
no direct contact with students, instructors, and peers [29].

When anatomy students were surveyed about the qual-
ity of laboratory courses when shifted online during the 
pandemic, 65% reported a lack of confidence and increased 
difficulty learning without cadaver dissections, models, 
microscopic slides, and other modalities of face-to-face and 
hands-on interactions found in traditional laboratory classes 
[17]. They overwhelmingly agreed that interactions with 
learning materials, peers, and mentors, the pillars of student 
engagement, decreased after the transition [17]. Klasen et al. 
[4] adds that the dramatic shift in student engagement was 
due to students assuming multidimensional roles to succeed, 
given the pandemic’s psychological and educational chal-
lenges, such as increased cognitive load and learning respon-
sibility. In their research of 158 faculty members, Kerr-Sims 
and Baker [10] found that faculty reported declining student 
engagement and performance during the pandemic.
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Research emerging in the wake of the pandemic on stu-
dent engagement focuses mainly on exploring aspects of stu-
dents’ perception of performance with online learning and 
interaction in online learning environments, and neglects 
inquiry into faculty’s role and insight in these areas [1, 30, 
31].

Student Isolation in Online Courses

Online courses naturally create an isolating learning environ-
ment. The student engagement theory asserts that students 
must be meaningfully engaged in learning activities, and 
instructional strategies should be targeted toward increas-
ing student interaction with content, peers, and instructor to 
achieve this [32]. In addition, interaction and collaboration 
are essential to the instructor’s role in fostering learning, 
especially when students are physically isolated [33, 34]. 
Banna et al. [33] argue that student engagement solves the 
problem of student isolation, high attrition, and decreased 
graduation rates in online learning. Having said that, early 
studies during the pandemic show that the shift in learning 
has caused a decrease in student engagement and a study 
found that 70% of medical and pre-medical students reported 
isolation, low motivation, and morale in online classes [17]. 
Students also reported becoming passive observers of the 
instructor’s virtual presentations, isolation from peers and 
instructors, and the lack of a sense of a connected learning 
community and were disengaged from the learning process 
after several months of remote instruction [1, 28, 35]. This 
negatively impacted student engagement and, ultimately, 
student success and presented an opportunity for deeper 
qualitative exploration.

Laboratory‑Based Courses

A gap exists in student engagement strategies where lab-
oratory-based courses are concerned [36, 37]. Laboratory 
courses rely heavily on hands-on interactions, and experien-
tial and experimental activities that stimulate critical think-
ing and motivation, which are essential to student engage-
ment [38]. An early study on a laboratory-based course 
transitioned during the pandemic showed that 57% of stu-
dents reported that lab simulations and virtual lab activities 
conducted online were less engaging and stimulating than 
in-person laboratory activities [28].

Gross Anatomy Courses

Anatomy studies rely heavily on an appreciation for com-
plex three-dimensional relationships and are often one of the 
first introductory pre-clinical courses where correlations are 
illustrated, and consequently, anatomists believe that hands-
on anatomy education is an indispensable component for 

mastery and clinical practice [14, 17, 39]. A study found that 
65% of students preferred dissection-based anatomy courses 
with peer and mentor interactions and reported challenges 
appreciating structures without cadavers or models and a 
lack of motivation [17]. However, studies emerging during 
the pandemic also support innovative approaches, including 
human cadaver videos and at-home activities like drawing 
and body painting to keep students engaged and effectively 
replace face-to-face anatomy laboratory classes [40].

In online anatomy laboratory classes, interactions 
occurred via zoom using synchronous or asynchronous 
learning activities and virtual software or images embedded 
within learning management systems [15, 16]. As a result, 
meaningful and natural interactions, conversations, and 
engagement indicators, such as immediacy, the verbal and 
non-verbal behaviors that reduce perceived distance between 
faculty and students, were challenging to assess and achieve 
[28, 41]. There is a need in the literature for practical compo-
nents and factors that evaluate student engagement in online 
anatomy courses or how anatomists perceive their role in 
successfully converting face-to-face anatomy lessons online 
and maintaining student engagement. However, it clearly 
expresses that faculty are essential in adopting new anatomy 
techniques and resources to promote student engagement in 
these settings and help students master complex anatomi-
cal concepts without human cadavers [42]. It is crucial to 
explore student engagement, how it is measured, and why 
it is essential for learning, including the principles of the 
student engagement theory, to fill these gaps [32].

Student Engagement Theory

Student engagement is defined as students’ investment and 
motivation in learning activities and success, consisting of 
measurable dimensions such as behavioral, emotional, and 
cognitive engagement [43]. This theory asserts that deeper 
learning occurs when students are motivated to connect with 
their peers, instructors, and the learning material, leading to 
a commitment to educational goals, satisfaction, and suc-
cessful course outcomes [44]. This research was popularized 
by seminal texts such as Merwin [45] and, more recently, 
Kuh et al. [46, 47]. This body of work stemmed from study-
ing students’ involvement in their learning, transformed to 
focus on the amount and quality of effort students place on 
the learning process, and eventually mounted to become its 
own principle of “student engagement research,” focusing 
on the benefits and effective best practices in teaching and 
learning [48–50]. Student engagement has garnered much 
attention in the online learning and teaching community 
because of the enormous body of evidence on the multifari-
ous benefits on student learning outcomes and success [49, 
51–53].
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Dimensions of Student Engagement

There has been longstanding controversy over the dimen-
sions of student engagement argued by different scholars 
[54, 55]. Some educational researchers and philosophers 
describe behavioral and emotional dimensions [54, 55]. 
Fredricks et al. [56] describes the behavioral dimension as 
educationally relevant and meaningful actions that students 
partake in, such as dialog with peers and raising hands to 
answer and ask questions. In contrast, emotional engage-
ment is feelings toward class material, other learners, and 
instructors and a sense of belonging in the learning com-
munity. Other scholars suggest the inclusion and importance 
of the often-overlooked cognitive dimension of student 
engagement as the effort toward mastery and application of 
educational activities and concepts, requiring motivation, 
persistence, inquiry, and deep processing of information 
[57]. These scholars propose that engagement involves three 
interrelated dimensions, as described in the illustration in 
Fig. 1, behavioral engagement, cognitive engagement, and 
emotional engagement [57].

The National Survey of Student Engagement

The most widely recognized standard for measuring student 
engagement in the USA, the National Survey of Student 
Engagement (NSSE), is a metric comprised of decades of 
engagement research [53]. This widely used assessment tool 
identifies engagement as a multifactorial interaction between 
student actions and institutional delivery and support, which 
includes two components of student engagement: time and 
attention on educational content and activities and how insti-
tutions deploy learning resources [53].

Studies from the National Survey of Student Engagement 
and Faculty Survey of Student Engagement [53], both large-
scale and multi-institutional projects, explored international 
student engagement in learning strategies, collaborative 
learning, and student-faculty interaction, as well as global 
student engagement from the perspectives of faculty and stu-
dents, and emphasized face-to-face strategies in the context 
of a physical classroom. These strategies include reading 
the room, physical movement, group work, one-on-one con-
nections, voice intonations, and physical interactions, but 
neglect the application of these strategies to the online learn-
ing environment and its unique challenges [58, 59].

Based on these findings, methods, such as the NSSE, are 
limited to behavioral indicators typically associated, and eas-
ier appreciated with face-to-face learning [60]. Some tools 
and studies adapt these face-to-face indicators to online set-
tings by replacing the number of interactions, hand raises, 
or physical contact with the number of logins or length of 
discussion posts as measurements for participation [59, 61]. 
This approach forces established face-to-face models into 
the online setting without proper investigation and consider-
ation of the inherent differences and challenges, and misses 
the unique learning opportunities and contextual landscape 
available in the online classroom and laboratory [59].

Student Engagement Indicators

Given the limitations mentioned above with tools such as 
the national student engagement survey, this study’s data 
was analyzed using an existing instrument for measuring 
student engagement in online learning environments. The 
six indicators below are derived from the behaviors and 

Fig. 1  Conceptual framework of 
student engagement and indica-
tors [57]
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actions expected of engaged online learners and were used 
as a framework to explore the research questions [59]:

1. The psychological motivation indicator measures a 
learner’s interest, feelings, and motivation, which are 
critical components for success in online learning. 
The motivation here also includes satisfaction, which 
in online learning is a positive outlook on education, 
unlike face-to-face classes, which reflect the interest in 
the content [62].

2. Peer collaboration measures collaborative problem-
solving and communication about concepts and course 
material, which constructs an understanding among 
peers. This type of collaboration is considered essential 
in student engagement and online learning, and many 
learning platforms and learning management systems 
have built-in functions to facilitate this.

3. Cognitive problem-solving represents the acquisition 
and application of knowledge. This factor relates to 
learning accomplishments described by Horton [63] 
in his absorb-type, do-type, and connect-type cogni-
tive activities. The cognitive process measurement is 
the least explored dimension of student engagement, 
and the emphasis is usually on the behavioral and emo-
tional dimensions. Some researchers consider cognitive 
engagement a tool for measuring participation, and it is 
included in the behavioral dimension.

4. Interactions with instructors represents behavioral 
engagement and relies on a solid instructor presence 
in online learning. A strong instructor presence exists 
when frequent instructor communication with students 
is the main factor in increasing learner engagement. This 
includes seeking instructor help outside of class and ask-
ing follow-up questions on the course material, which 
indicate how engaged an online learner is.

5. Community support is the bond or sense of community 
that students form in a shared online environment. This 
sense of identity in a learning community is essential 
and is associated with decreased attrition rates. Many 
existing models for measuring student engagement con-
sider students’ interaction with peers or instructors but 
ignore the psychological state of the learner and their 
comfort level with learning interactions. They also 
emphasize quantitative measures such as the number of 
discussion posts or length of responses, as opposed to 
the quality of psychological engagement and sense of 
belonging in the course.

6. Learning management emphasizes students’ behaviors 
to regulate their learning and participation in online 
courses. This involves active and self-directed learn-
ing activities in an independent learning environment. 
Parkes et al. [64] describe examples such as eliminating 
distractions in the environment during the online class, 

managing learning using the learning management sys-
tem, and managing the learning schedule by making a 
lecture plan when taking online courses.

Summary of Literature Review Findings

In summary, the review findings emphasize the importance 
of student engagement for successful learning and strategies 
and tools that improve student engagement in face-to-face 
learning environments. It also highlights the student per-
ceptions emerging in the wake of the pandemic, suggesting 
student engagement declined in online classrooms and labo-
ratory courses. Studies in the wake of the pandemic report 
that online anatomy courses can be delivered in a way that 
engages learners and leads to successful outcomes with the 
help of media and innovation [40]. However, little research 
exists on faculty experiences with student engagement in 
online anatomy laboratory classes at this stage in the pan-
demic [24, 25, 65].

In addition, the literature highlights the need to better 
understand what student engagement strategies translate 
well to online learning and which ones do not, for anatomy 
laboratory courses, which have a specific requirement for 
student engagement given the complex nature of anatomical 
structures and regions in the body. The significant cross-
sectional and multi-institutional studies that explored student 
engagement lack this kind of faculty insight, relevance to 
online teaching and anatomy laboratory classes, and focus 
on instructional strategies and training [58, 66].

Technology advancements will compel universities and 
colleges to stay current with instructional design and peda-
gogical techniques that engage online students [67]. Addi-
tionally, universities have retained some percentage of online 
teaching to maintain flexibility and inclusivity for their stu-
dents throughout the decline in the pandemic [68].

Accordingly, this research explores a gap in the existing 
and emerging literature, sharing this critical, timely infor-
mation with university leadership, medical and pre-medical 
anatomy faculty, and instructional design technologists on 
best practices from a faculty perspective to improve student 
engagement in online learning.

Method and Materials

Since the study utilized human subjects, ethical approval 
was required and obtained by the IRB committee. Ethi-
cal considerations were made regarding the questionnaire, 
interviews, and handling of participants’ information and 
responses.

Eight faculty members were sent the online question-
naire and given 2 weeks to return their responses. Cour-
tesy reminder emails were sent to remind the participants, 
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which helped to ensure full participation and prevent fall-
off [69, 70]. The participants remained unaware of other 
faculty included in the study, and all responses were cap-
tured in an Excel document and identifying information 
removed. Participants did not review the questions before 
the survey opened, and a pilot survey was not issued. How-
ever, for verification, round one responses were shared 
with the entire panel of experts anonymously, and they 
were given a timeline of one additional week to add to 
or clarify responses to ensure consensus. The finalized 
responses were shared again ahead of the online inter-
views. For round 2, interviews were used. Using Del-
phi and thematic analysis to analyze qualitative data, 
additional ideas from the literature review and round 1 
responses were used to frame the questions for round 2 
[71, 72].

Open‑Ended Questionnaire

An open-ended online questionnaire was used to conduct 
round 1 of the data collection. The open-ended questions 
allowed respondents to provide a free form answer detail-
ing how faculty were living through this experience. This 
form of data collection is exploratory and captures valuable 
qualitative and descriptive information not predicted by the 
researcher [73]. The questionnaire items were as follows:

1. How do faculty foster an online learning community 
in remote anatomy laboratory classes during the pan-
demic?

2. How do faculty promote student engagement in remote 
anatomy laboratory classes during the pandemic?

Semi‑structured Interviews

Round 2 of the data collection entailed separate zoom video 
interviews to protect everyone’s safety during the pandemic. 
The participants received copies of the questions an hour 
ahead of the interviews. This allowed faculty to reflect on the 
topic and gather their thoughts without giving too much time 
to craft scripted or expected responses. The semi-structured 
interviews were conducted based on the questionnaire’s 
responses and codes established by consensus. These codes 
informed a deeper inquiry into these areas and helped to 
formulate guiding questions for round 2:

1. How are anatomy faculty facing the challenges and limi-
tations of student engagement in online anatomy labora-
tory classes?

2. What specific strategies and techniques are effective at 
overcoming these challenges and limitations, and why?

Site Selection

The study took place at a small university with a total popu-
lation of 4000 students and several graduate medical, pre-
medical, and allied health courses. The institution’s pillars 
include creating a love of lifetime learning, a rich schol-
arly environment, and developing critical thinking skills, 
which provide an ideal educational setting for exploring 
the research question. Another reason this institution was 
a great setting for this research was its existing experience 
with online teaching as a context for understanding the new 
experiences with online anatomy laboratory classes during 
the pandemic. Before the COVID-19 pandemic, over 90% 
of course features were managed online, such as grades and 
exams, with many non-laboratory courses delivered entirely 
online. The college also transitioned its learning manage-
ment system from Blackboard to Brightspace over the year 
before the pandemic, and offered faculty training on navigat-
ing the platform, which ensured that faculty teaching online 
had adequate experience with the new technology.

Participant Selection

The participant criteria, selection process and sample size 
must fit the study’s intention, research question, time, and 
resources with which the study must be completed [70]. The 
eight participating faculty were diverse in terms of gender, 
background, and race. There were four male and four female 
faculty included: two faculty with MSc degrees, three with a 
Ph.D., two MDs, and one PA, in terms of professional train-
ing and experience. The racial diversity includes Hispanic, 
White, and African American identifying backgrounds based 
on faculty hiring data. There were two sampling techniques 
used in this study.

Data Collection and Management

Written responses from round 1, the online open-ended 
questionnaire, and round 2, the semi-structured inter-
views, were captured and organized. The interviews were 
not recorded since a few participants were not comfort-
able with the video footage on zoom being captured at 
that time. This was an early and uncertain time in our 
understanding of using video platforms and the rights and 
permissions to capture footage, and privacy was a major 
concern [74, 75]. Additionally, many faculty, especially 
non-tenured, were apprehensive about their contribution 
remaining anonymous if captured live. Instead, detailed 
transcripts of the conversation were captured as notes. 
While capturing recordings would have been ideal for 
repetitive reviewing and analysis, detailed notes of shared 
thoughts and ideas were made and verified. In a study 
where audio recordings were compared to interview 
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scripts written directly after the interview, it was found 
that the quality of the data acquired was comparable in 
the level of detail captured [76].

Thematic analysis approach categorizes all or parts of 
the data by assigning codes or labels to chunks, which 
can be words, phrases, or paragraphs of text that identify 
common ideas or phenomena of interest in the data [70].

Due to the iterations of data collection and analysis, 
round 1 of the data was analyzed to generate codes that 
helped to inform the guiding questions for round 2, which 
was analyzed subsequently. To do this, I repeatedly and 
actively read the participant responses and notes taken 
during the interviews. It is important to note that search-
ing for codes or themes was not immediately done, which 
is an important distinction between this step and step 2 
of the process [77].

Thematic analysis of the data was conducted and cat-
egorized into part a, the data findings, and part b, the 
interpretation or adding meaning to the findings.

Results

Data Findings

A holistic look at the responses categorized from the data 
is organized in Table 1. It is an important step in the audit 
trail that supports the study outcomes’ trustworthiness to 
clearly illustrate how codes develop from simply observ-
ing the ideas presented in the data [78]. Based on this 
coding process, the following codes were identified.

Code 1: Promote Student Engagement

Some responses were organized under the “promote stu-
dent engagement” code. These were categorized as factors 
that faculty would normally do in a face-to-face setting and 
were easily used to maintain online student engagement. 
This included statements such as “I encouraged students 
to engage and ask questions in the chat’ and “drawing on 
the screen during the online session really helped students 
get involved.” Participants A–F and H mentioned factors 
described as promoting or improving student engagement, 
such as providing role modeling or guidance and structure, 
initiating rich discussion by asking critical thinking ques-
tions, and active interactions, such as drawing structures on 
the screen, that allow students to engage with the learning 
content. It also included behavioral factors such as verbal 
and facial cues on zoom, intonation in voice and humor that 
helped students appreciate the instructor’s presence and feel 
more comfortable in the learning environment.

Code 2: Challenges of Student Engagement

The “challenges of student engagement” code were factors 
categorized as conditions or behaviors encountered due to 
the shift in the course format and represent ways that regular 
face-to-face engagement strategies did not translate easily or 
as effectively online. One participant mentioned, “teaching 
a new group of students that I did not meet in person this 
year was very challenging.” All eight participants identified 
challenges to engaging or involving students. These factors 
included the sudden change of the content delivery format, 
difficulty visualizing anatomical structures and regions using 

Table 1  Generating initial codes

Codes

Participant Promote student engagement (7/8 
participants)

Challenges of student engagement (8/8 
participants)

Strategies for student engagement (7/8 
participants)

A - Being a guide/role model - Drastic changes to content delivery 
format

- Frequent guidance/structure/support

B - Get students to discuss or share ideas - Lack of immediate feedback - Giving immediate feedback
C - Drawing on screen/hands-on activities - Passive listening

- Low quality or accuracy in virtual 
resources

D - Chat and break out groups - Hard to visualize structural relations - Post questions in the chat
- 3D models

E - Structure/keep students on-task - Lack of accountability and meeting due 
dates

- Email reminders/announcements

F - Live video interactions - Monotonous activities on zoom
- Zoom fatigue

- Variation—quizzes, case studies

G - Humor, facial voice expression - New student/no rapport - Ice-breaker activities
H - Modeling active participation - Low morale/motivation

- Cameras turned off
- No responses

- Low-stakes assessments/incentive/extra 
credit opportunity
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images and 2-dimensional views, low quality, unrealistic or 
inaccurate videos or schematics, low motivation and stu-
dent response, students not turning their cameras on, lack of 
established rapport, and zoom fatigue. Included within this 
code were challenges unique to anatomy laboratory courses 
associated with replacing human cadavers with other meth-
ods which make complicated structural relationships, small 
neuro-vasculature structures, and the dimensional relations 
required to learn anatomy difficult to appreciate in an accu-
rate, realistic, and visually stimulating way.

Code 3: Strategies for Student Engagement

Finally, responses that identified faculty strategies to over-
come the challenges were categorized or coded under the 
“strategies for student engagement.” Participants mentioned 
“incorporating ice-breakers and activities to make introduc-
tions and form connections which helped students get to 
know more about me and about each other and form bonds 
which would happen more organically in a physical class-
room.” Participants A, B, and D–H mentioned specific strat-
egies that were introduced upon recognizing new challenges, 
including offering frequent communication and guidance 
using short videos, structural organization and consistency 
of the course, support, using the chat feature and reactions to 
prompt students not actively speaking with cameras turned 
off, 3-dimensional models to visualize structures, and incen-
tivizing participation with polling questions or additional 
extra credit opportunities. Some faculty identified that given 
the change in the learning environment and uncertainty of 
the content delivery methods, it was very important to main-
tain some amount of structure to courses to keep students 
engaged, reassured, and motivated. Others mentioned vari-
ations in assessments to prevent fatigue and boredom and 
motivate students.

Interpretation of Data

Searching for Themes

The codes were examined for broader themes of signifi-
cance. The three codes were connected within the frame-
work of the six indicators of student engagement described 
in the literature review using the deductive approach to 
derive themes [79].

Psychological Motivation Four out of 8 participants identi-
fied challenges faced with psychological motivation, includ-
ing less life-like and engaging content delivery, for exam-
ple, using pictures instead of human cadavers, fewer natural 
opportunities for informal discussion and feedback, inability 
to monitor facial expressions, zoom fatigue, and difficulty 

moderating and engaging many break-out room discussions. 
Five out of 8 participants identified strategies that were 
found effective in overcoming the challenges. These strate-
gies for psychological motivation included more frequent 
synchronous sessions per week. Synchronous is an online 
class session that meets live via zoom in real time. Some 
faculty described having the option to reduce the number of 
synchronous sessions but found having more sessions kept 
students on task with their learning. They maintained the 
structure and motivation that in-person sessions provided. 
Other participants mentioned incorporating case studies 
and other interesting and clinically relevant teaching tools 
to boost motivation. Additionally, offering students accom-
modations for extra time or extensions on due dates; provid-
ing short, interactive videos that summarize essential top-
ics and concepts; giving guidance for upcoming tasks; and 
explaining the importance of in-class participation and its 
impact on learning were also mentioned as means to prevent 
attrition and manage student expectations.

Peer Collaboration Six out of 8 participants identified a lack 
of opportunities for hands-on group activities and dissec-
tions, fewer interactions with classmates and teachers’ assis-
tants to ask questions, and a decreased sense of a classroom 
community. Participant H found that student interactions on 
zoom were being filtered through the instructor and not hap-
pening from student to student as in a traditional classroom. 
Seven out of 8 participants shared strategies such as having 
smaller break-out groups with peer TAs present during the 
synchronous session to interact with students and answer 
questions to help moderate many rooms. This strategy uti-
lized the break-out rooms feature on zoom, which faculty 
found useful when considering the correct activity design, 
number of students, and appropriate length of time. Partici-
pant D found sharing cadaver dissection videos done by TAs 
with students was helpful in creating a collaborative class 
learning experience.

Cognitive Problem‑Solving Four out of 8 participants identi-
fied challenges in cognitive problem-solving, one of which 
was students losing the 3-dimensional appreciation of the 
human body and anatomical regions, neighborhoods, and 
structures compared to the 2-dimensional images and vid-
eos available. Zoom fatigue was also mentioned as a limita-
tion to students actively engaging in problem-solving for 
the 2-h laboratory class. Six our of 8 participants identified 
strategies such as extra self-assessment quizzes and using a 
regional, integrative approach to teaching anatomy, using 
cases and problem-based learning and other clinically rel-
evant and realistic application activities and finding accurate 
and realistic 3-dimensional software and models that show 
realistic human anatomy.
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Students’ Interactions with Instructors Six out of 8 partici-
pants felt students had limited access to them during and 
after class in a remote anatomy laboratory. This included 
fewer opportunities for instructors to illustrate, simplify, or 
clarify concepts one-on-one. Participant C also noted that 
the 5–10 min used at the start or end of class for one-on-one 
questions was missing and not well translated to logging 
in to the zoom meeting early or staying after class. Six out 
of 8 participants identified strategies to enhance student-
instructor interactions, such as virtual review hours with 
peers, virtual office hours, and fewer break-out rooms that 
were easier to moderate individually.

Community Support Four out of 8 participants identified 
community support challenges, including fewer natural 
occasions for students to have casual and academic conver-
sations with peers. Lack of access to technology, which lim-
ited some students’ ability to stay connected or keep updated 
with course activities, and lack of student accountability to 
stay connected were also mentioned. Six out of 8 partici-
pants mentioned strategies that included hybrid opportuni-
ties to come in and dissect in small groups outside of class 
hours following distancing guidelines, access to peer TAs, 
and technical support resources available remotely. Exam-
ples of these resources included computers, Wi-Fi modems 
for remote access, and 24-h technical support. Participant 
H shared that continuous communication and reassur-
ance were helpful in summarizing the many resources and 
support available and opportunities to form and maintain 

connections and a sense of community while away from 
campus.

Learning Management Six out of 8 participants identified 
challenges such as the abrupt shift to independent learning, 
limited access to technology or study environments remotely, 
and uncertainty about the direction of the course or semester. 
The lack of physical structures, models, cadavers, and labo-
ratory space for learning was specific to anatomy laboratory 
classes. There were also feelings of lack of course structure 
and guidance about upcoming tasks, exams, and content, 
particularly for asynchronous laboratory classes, where there 
was no set meeting time, and instruction occurred exclu-
sively via the learning management system Brightspace. 
Several faculty shared concerns about students’ ability to 
stay on task and up to date with their learning, monitor their 
academic progress in some instances, and be proactive and 
seek peer and instructor help, and noted that more students 
turned in work late and asked for extensions on due dates 
more frequently. Four out of 8 participants identified strate-
gies that targeted this indicator: offering frequent communi-
cation of helpful tips and resources to keep students on task 
with their independent learning.

Themes

Table 2 below demonstrates the themes derived and how 
the data and instructional design strategies adequately sup-
ported each.

Table 2  Thematic analysis step 4: reviewing themes

Theme Supporting categories from participant responses Instructional design strategies

Instructor presence • Role modeling
• Instructor interactions
• Immediate feedback
• Learning support/guidance
• Personal connections/rapport

• Video/multimedia
• Discussion boards and chat groups
• Weekly announcements
• Immediate, personalized feedback
• Synchronous sessions meeting live
• Open Q&A sessions
• Virtual office hours

Social presence • Peer discussion and collaboration
• Student accountability
• Clear instructions and expectations

• Break-out groups
• Discussion boards and chat groups
• Weekly announcements and summary
• Synchronous sessions meeting live
• Ice-breaker activity
• Immediate feedback

Cognitive presence • Relevant and interesting content activities and methods 
of delivery

• Problem-solving
• Visually stimulating/realistic anatomy
• Learning motivation/collaboration

• Active learning, problem-based learning, case-
based learning

• Drawing and hands-on activities
• 3-D models
• Variation to learning activities and assessments
• Low stakes incentives

Effective course design and 
reliable technology access

• Consistent delivery format
• Technology features and platforms
• User-friendly course design
• Access to reliable technology

• Technology support
• Tutorial links
• Detailed explanations and how-to demonstration
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Discussion

Instructor Presence

Instructor presence is sometimes referred to as teaching 
presence in the literature and is described as the actions 
or behaviors of the instructor to project himself or herself 
as a real person to their students [41, 80, 81]. This aligns 
with the student engagement theory, which suggests that 
instructor presence is a vital component of student engage-
ment and satisfaction [80]. Faculty realized that online 
learning tends to be quite isolating and can make students 
feel lonely and disconnected from the instructor, result-
ing in the emergence of this theme. The literature echoes 
this and indicates that the way an instructor shows up and 
establishes their presence significantly impacts how stu-
dents perceive the learning environment and experience 
[82].

There is also evidence that while instructor presence 
is an important part of the success of online teaching, 
this construct is not well understood and requires more 
research and insight from the perspective of the instruc-
tor [82]. Instructors have many roles in their interactions 
with students which can model and encourage participa-
tion and impact student involvement and engagement and 
real and perceived learning [82]. The instructor also has an 
important role in managing the learning process and envi-
ronment which can be done by organizing the course flow 
and activities, as well as providing a presence that helps 
to minimize feelings of isolation and disconnection among 
the learners, which can be done by personalized greet-
ings, humor, personal experiences and relatable stories 
[41, 83]. There are reported benefits of creating a strong 
instructor presence when designing online instructional 
experiences which prove particularly challenging because 
the instructor is physically absent from the learner and the 
instructor must make more intention to make their pres-
ence perceived as real or authentic in the learning environ-
ment [84, 85]

A study that surveyed online students revealed that 
students thought instructor presence was a critical part 
of their learning and they needed that learning guidance, 
timely feedback, and an instructor willing to listen and 
form connections [86]. There is also research suggesting 
that students value responsive instructors who meet their 
needs and give clear explanations of the requirements of 
the course, and students rank instructor modeling, clear 
directions, and course requirements as the most important 
aspects of instructor presence [87, 88].

Research has also demonstrated the link between the 
instructor presence and student engagement constructs 
to factors such as timely response to questions, timely 

feedback on course activities, and video-based introduc-
tions and synchronous sessions [85, 89, 90]. The link 
between this theme and the student engagement construct 
on which this study is built is the connection between solid 
instructor presence and its impact on increasing student 
engagement and academic achievement, as this helps 
learners feel included in the learning community with 
shared goals and values.

Instructor presence supports all three dimensions of 
student engagement, behavioral, emotional, and cognitive. 
It is the role of the instructor, through the establishment 
of their presence in the online classroom to foster interac-
tions and participation for behavioral engagement, provide 
opportunities to create a sense of belonging in the learning 
environment for emotional engagement, and design activities 
that are motivating and cognitively stimulating for cognitive 
engagement [57, 82, 90]. This has been demonstrated as a 
particular requirement of online teaching, which requires 
intentional presence as online learners often feel discon-
nected from the instructor [82]. When students perceive 
their online instructor as a real person who is available to 
answer questions, provide feedback, and participate in the 
discussion, this goes a long way toward encouraging their 
motivation, engagement, and learning success [87].

Social Presence

Social presence is the authenticity of students’ presence, par-
ticipation, and communication in the learning environment 
and opportunities and activities to make connections [91]. 
The social presence theory emerged as an interest in the abil-
ity of learners to perceive other students are present in the 
learning experience with them [92]. The theory also argues 
that some methods better convey that psychological percep-
tion and appreciation of other learners, including tools, plat-
forms and features that convey visual and verbal cues, gaze, 
posture, facial expressions, and intonation of voice [93, 94]. 
Videoconferencing and multimedia recordings achieve this 
compared to other online learning tools like discussion chat 
features or email alone [95]. The research suggests that these 
formats improve social and interpersonal connections, while 
not on par with the level of social presence of face-to-face 
interaction, are far better than text-based communication 
alone [96]. Diaz et al. suggest that online anatomy videos of 
human cadavers and innovative modalities provide an engag-
ing approach that may replace face-to-face anatomy teaching 
and show positive student outcomes and satisfaction [40]. 
Social presence supports all three dimensions of student 
engagement, behavioral, emotional, and cognitive. When 
students connect and interact in a learning community, they 
are more active participants for behavioral engagement, 
feel connected and bonded with class peers for emotional 
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engagement, and collaborate on problem-solving and com-
plex tasks for cognitive engagement [82, 83, 85, 94].

The social presence theory is used in the literature to give 
context to behaviors, relationships, and interactions and is 
an essential social factor in online learning because it was 
developed from the consistent issues related to social isola-
tion reported by online students [96–98]. This is also empha-
sized by Jusoff and Khodabandelou [99], who asserts that if 
an instructor can shorten the physical gap in an online learn-
ing environment, they can contribute significantly to student 
success. Moreover, teacher immediacy behaviors embodied 
in the social presence theory, such as voice inflections, facial 
expressions, and nodding, not visible in a text-based discus-
sion board, were deemed significant at fostering a sense of 
connectedness between faculty and students. In doing so, 
faculty add a personalized element to their course content 
and help students build rapport which are factors that help 
to improve student success [100].

Cognitive Presence

Garrison [85] defined cognitive presence as the ability of 
learners to construct and confirm meaning by collabora-
tive discourse, reflection, and inquiry within a commu-
nity of learners. Reflection, deeper discussion, and inquiry 
enhance the meaning of educational activities and are essen-
tial components of an effective online learning experience 
[94]. There is a connection between cognitive presence and 
student engagement in the construction on meaning from 
the learning content and interactions, which is the driving 
force of the constructivism theory [85, 101]. There is sup-
port in the literature that engaged learning involves student 
activities that require cognitive thinking, problem-solving, 
decision-making, creative processes, and motivating con-
tent due to its meaningful and relevant nature [102, 103]. 
This emphasis on constructing meaningful learning through 
collaboration is consistent with the constructivist approach, 
where learners actively construct knowledge by collaborat-
ing and connecting rather than passively taking in informa-
tion [104]. This strongly supports the cognitive dimension 
of student engagement, where students learn by problem-
solving, motivation, deep processing, and critical thinking of 
information to construct meaning and knowledge [94, 101, 
104].

Effective Course Design and Technology Access

Student engagement research suggests that the faculty’s role 
in student engagement is to select instructional delivery 
methods that increase student satisfaction [105]. Some of 
the technology features and platforms highlighted include 
synchronous meetings, break-out rooms, the chat-box feature 
on the video conference platform zoom, and video features 

in Brightspace that share video or audio communication. 
Furthermore, the engagement theory suggests that using 
technology can effectively achieve student engagement in 
ways that are difficult to achieve with other resources [105]. 
In fact, the emergence of the engagement theory defined 
by Kearsley and Shneiderman [105] was intended to be a 
conceptual framework for technology-based learning and 
teaching and incorporate technology as a design tool for 
student engagement.

Another perspective outlined in the engagement theory 
is using technology and computers as more than a tool or 
device used to deliver information, but rather a communica-
tion tool that fosters collaboration and helps create a virtual 
learning environment [57, 105]. Finally, one last element 
included in the theme was the importance of technology 
not only as a learning tool and a tool for fostering student 
collaboration, instructor presence, social presence, and cog-
nitive engagement but as a method for supporting student’s 
use of the learning platforms and features to achieve all three 
dimensions of student engagement. Faculty also play a role 
and are responsible for ensuring that as a part of fostering 
student engagement, they monitor and facilitate students’ 
access to online learning resources and the need for technol-
ogy support [106, 107].

Discussion of Challenges and Strategies

The instructor presence, social presence, cognitive presence, 
and reliable technology access themes emphasize the signifi-
cant factors for promoting student engagement, challenges, 
and strategies when anatomy laboratory sessions were tran-
sitioned online. Most of the instructional strategies and 
techniques shared by faculty based on this new experience 
targeted the importance of the faculty’s role in evaluating 
and satisfying the elements of these themes when designing 
online anatomy laboratory sessions. Points such as video 
and multimedia, chat and discussion features, immediate 
and personalized feedback, and virtual meeting synchro-
nous sessions that meet in real-time were repeated in the 
data gathered and echoed across several faculty responses. 
These collectively express the faculty’s perceived challenges 
with projecting themselves as authentic in the online learn-
ing space and having students connect with them and per-
ceive them as real people despite the absence of physical 
interactions, the instructor presence theme. Additionally, 
the social presence aspect was a major perceived challenge 
expressed by faculty and the ice-breaker activities, break-out 
group, and synchronous sessions were strategies supporting 
this perceived challenge. This experience adds rich value to 
gaps in the literature and informs best practices for anatomy 
faculty leading or designing online laboratory courses to be 
successful at engaging students.
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Implications and Recommendations for Practice

With this new understanding of the unique challenges that 
faculty faced shifting their anatomy laboratory sessions to 
online formats and working on designing course activities 
that maintained student engagement in traditional laborato-
ries, faculty teaching these courses in the future can be well 
prepared [68]. The literature review revealed that several 
institutions have retained some percentage of their course 
delivery online since the pandemic began. These findings 
can be used to assure institutional readiness for these sce-
narios. With faculty adopting the lessons shared by the 
experts participating in this study through their experiences, 
there can be a significant improvement in the future. This 
study fills this gap in the existing and emerging literature by 
clarifying the faculty’s role, challenges, and strategies for 
effective student engagement, particularly when classes are 
being offered in some capacity as hybrid or entirely online 
to provide flexibility for students [68]. These lessons and 
associated instructional design strategies offer a practical 
start to course improvement, faculty training, and pedagogi-
cal standards.

Recommendations for Future Research

Considering the findings in the discussion chapter in light 
of the literature review, there is now a call for developing a 
standardized student engagement assessment survey or tool 
to identify and measure student engagement indicators in 
online learning. The current standard tool used to measure 
student engagement by institutions globally is the National 
Survey of Student Engagement (NSSE), which offers valu-
able indicators of educational quality but is limited to use 
in traditional face-to-face courses [59]. There is a need for 
the critical dimensions of engagement from this survey and 
others to be translated and standardized in a similar and 
effective tool to be used in evaluating student engagement 
in online courses which is shared by researchers conducting 
similar studies.

Limitations

Limitations of the study include the potential for selection 
bias since the study was carried out on a small number of 
faculty at a single institution. Also, the inclusion of anatomy 
faculty and curricula from varying levels, including under-
graduate and graduate medical and healthcare education, 
means a difference in the volume, depth, and clinical focus 
of anatomy laboratory sessions. Studies from several larger 
institutions with more extensive and diverse faculty bod-
ies will help eliminate possible bias in this study. This will 
also be more generalizable and meaningful in informing the 
online learning pedagogy. Additionally, a multi-institutional 

study of first-year anatomy faculty teaching in allopathic 
or osteopathic programs will provide more compelling and 
applicable findings to the medical school curriculum.

Conclusion

During the COVID-19 pandemic, when social distancing 
guidelines caused a shift in the course delivery method of 
anatomy laboratory classes, faculty experienced challenges 
engaging students as they transitioned their face-to-face lab-
oratory classes to online. While the current evidence based 
on experiences of faculty engaging students in online anat-
omy courses is limited, this study and novel experience can 
help inform the remote learning pedagogy and help anatomy 
faculty foster online learning communities where student 
engagement is achieved and effective.

From the experiences and perceptions shared in this 
study, themes emerged, including instructor presence, social 
presence, cognitive presence and effective course design and 
reliable technology access, which were constructed based 
on the factors faculty used to maintain engagement, new 
challenges they faced and strategies deployed to overcome 
these challenges and engage students in the new learning for-
mat. Along with the critical themes constructed from these 
experiences, instructional design strategies and techniques 
that are supported were also shared. They can be used to 
inform and guide institutional online instructional standards 
and best practices for student engagement in online anatomy 
laboratory sessions. Within these themes and practical strat-
egies faculty have echoed the important role in designing 
courses and employing pedagogical methods that are inten-
tional about student engagement by fostering student inter-
action, collaboration, cognitive stimulation, and motivation 
in non-physical learning environments, especially labora-
tory sessions which rely on more meaningful engagement in 
place of their hands-on and application-based nature [108].

This includes fostering a sense of community, help-
ing students connect more deeply with each other and the 
instructor, and using activity and assessment design that 
actively stimulates students. Instructors also need to cre-
ate and facilitate opportunities for students to learn and 
share about each other, ask questions, and respond to que-
ries. These factors help students perceive instructors and 
their peers as real within the online learning community. 
Additionally, the need for varied and realistic multimedia, 
video, and 3-dimensional anatomy models, as well as cog-
nitively stimulating cases, problem-solving, and real-world 
scenarios, help ensure cognitive presence and better engage 
students in learning anatomy online [109–111].

The role of instructor presence in student engagement is 
clear and evident in the classroom and the literature [82, 89]. 
Faculty presence helps students appreciate the instructor as 
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real and feel better connected and welcomed in the learn-
ing environment. Faculty also have a role to actively model 
and involve learners in meaningful tasks, improving stu-
dents’ sense of engagement, learning, and motivation to 
successfully complete online courses. When students work 
collaboratively and form bonds, there is more engagement 
and a sense of classroom social presence—concepts closely 
related to one another; students who are connected rather 
than isolated are more committed to learning and long-term 
success [94].

Lastly, cognitive presence through collaborative learning 
experiences in an online learning environment is vital for 
increasing participation and a sense of belonging through 
improved critical thinking and psychological motivation. 
This, in turn, results in higher-order thinking and the con-
struction of knowledge vital to mastering complex anatomi-
cal structures and relationships in online anatomy laboratory 
courses [112].

As the nature of online teaching experiences is a shift, 
the study also underscores a need for a standardized stu-
dent engagement assessment tool for online courses tai-
lored to online indicators and challenges of this learning 
environment.
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