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Abstract

It is critical that academic opinion of pandemic pedagogy is comprehensively quantified in

order to inform future practices. Thus, this study examines how anatomists in the United

Kingdom (UK) and Republic of Ireland (ROI) perceive the teaching adaptations made in

response to COVID-19, and how these adaptations have impacted their experiences teach-

ing, their online work environment and community. Data was collected via a questionnaire

from24 anatomists across 15 universities in theUK (11) and ROI (4).With regards to teach-

ing, 95.6% of academics have upskilled in new technologies to meet the demands of dis-

tance teaching. Academics (95.8%) preferred face-to-face delivery of practical sessions.

Most universities (80.0%) reported that practical sessions will continue in a new form that

ensures social distancing. However, 50.0% of academics are uncertain if these adaptations

will improve student learning. Many anatomists believe that the new adaptations may hin-

der student–student (66.7%) and student–tutor (45.8%) interactions. Regarding assess-

ment, 52.6% of academics preferred traditional methods to online. Remote online

assessment was difficult to protect against collusion, but provided time saving opportuni-

ties for academics. Finally, in terms of working environment, 83.3% of academics stated

that their workload increased; 54.2% preferred working on site rather than remotely and

79.2% think that staff interactions are better when working on site. These results demon-

strate a widespread concern amongst anatomists regarding the pandemic-induced adapta-

tions to teaching, assessment andworking environment. However, important opportunities

were also identified that could ultimately serve to benefit students and educators alike.
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1 | INTRODUCTION

1.1 | Impact of COVID-19 on anatomy
departments within medical schools

Due to the coronavirus disease 2019 (COVID-19) pandemic, face-to-

face teaching was suspended in every university in the Republic ofKate Dulohery and Deirdre Scully have contributed equally to this work.
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Ireland (ROI) and the United Kingdom (UK) from March 12 and

16, 2020, respectively, (DES, 2020; GOV.UK, 2020a, 2020b;

Mahase, 2020). By April 2020, universities across 188 countries had

closed (UNESCO, 2020). Anatomy departments faced unparalleled

challenges including the need for clinically trained anatomy tutors to

return to clinical practice (Willan et al., 2020). There was pressure for

anatomists to create bespoke online teaching resources that were in

line with the regulatory bodies that govern the use of cadaveric

images, for example, the Human Tissue Authority (HTA) in the UK

(HTA, 2016). In the UK and the ROI, cessation of in-person teaching

occurred close to the end of the academic year. Thus, emergency

assessment protocols had to be established that upheld standards set

by the university and the quality assurance agency (QAA), as well as

the primary stakeholders in medical education, the General Medical

Council (GMC) in the UK and the Irish Medical Council (IMC) in the

ROI. During this uncertain time, educators were tasked with engaging

in effective communication with students in an open and informative

manner to ensure that they felt supported (Brassett et al., 2020; Hall

et al., 2020; Meng et al., 2020). Academics' efforts to engage with stu-

dents effectively were complicated by their need to work remotely

whilst effective internal communication networks were developed

(Brassett et al., 2020; Longhurst et al., 2020; Pather et al., 2020). Fur-

thermore, the body donation programmes were suspended by most

universities across the UK and ROI (HTA, 2020a). In addition to its

educational requirements, many anatomy departments assisted local

healthcare services with the provision of equipment and mortuary

facilities (Finegan et al., 2020; HTA, 2020b). These additional tasks

added further workload to the departmental staff and in particular to

designated individuals, the bequeathal team and technical staff.

Many of these issues are ongoing. Academics have been required

to continually adapt to changes in regulations within the educational

sector to facilitate both socially distanced face-to-face teaching as

well as online/blended learning. It is essential that the experiences

and opinions of anatomy educators are duly considered as the uncer-

tainty continues and the conversations about post-pandemic delivery

of anatomical education start to emerge.

1.2 | Adaptations to anatomy teaching during the
COVID-19 lockdown

In lieu of traditional lectures, both synchronous and asynchronous

resources were utilized in the initial response to the COVID-19 pan-

demic (Brassett et al., 2020; Longhurst et al., 2020; Pather

et al., 2020). Live sessions, facilitated by teleconferencing software,

were utilized by many universities (Brassett et al., 2020; Longhurst

et al., 2020; Pather et al., 2020). Software packages such as “Zoom”
(Zoom Voice Communications Inc., San Jose, CA) allow for interaction

in several ways, including participant video feed, instant polling, chat

functions (written and spoken) and breakout rooms, all of which can

help the tutor give student feedback and boost student motivation

and engagement (Martin and Bolliger, 2018; Ragusa and

Crampton, 2018; Brown and Finn, 2020). Software packages also

permit using a flipped-classroom approach, as well as facilitating

clinically relevant problem-solving activities. Engagement improves if

students are able to partake in active learning, for example, solving

problems that are relevant to their course (Wimpenny and Savin-

Baden, 2013; Boton and Gregory, 2015; Buelow et al., 2018; Martin

and Bolliger, 2018). Synchronous sessions alone were not sufficient to

replace traditional lectures as many students were residing in different

time zones, had additional caregiving responsibilities, compounded by

the personal stresses associated with the COVID-19 crisis (Longhurst

et al., 2020). Thus, lectures were also delivered asynchronously; how-

ever, interactive asynchronous methodologies were also utilized. For

example, open and anonymous discussion boards and social media

(Longhurst et al., 2020). In particular, Twitter enables staff-student

interactions that improves student morale and confidence (Hennessy

et al., 2016). Additionally, public and private channels on YouTube

enable sharing of bespoke video content that can improve communi-

cation (Barry et al., 2016; Mustafa et al., 2020). Using social media to

develop an online community (an important component of successful

online learning) has been reported to reduce anxiety (Rovai, 2002;

Hennessy et al., 2016). Student engagement with asynchronous

resources can also improve with audio-visual presence of the teacher

(Martin and Bolliger, 2018).

The resources used to replace anatomy practical classes have been

multifaceted (Brassett et al., 2020; Longhurst et al., 2020; Pather

et al., 2020). They included digitized cadaveric and virtual 3D resources,

as well as updating previous materials to include an increased level of

interactivity. Regarding anatomy software programmes (e.g., 3D visuali-

zation software), it is important that tutors communicate how to use

the software in order to increase student–interface interactions

(Attardi et al., 2016). Furthermore, when adapting to online teaching

during the COVID-19 lockdown, academics found that they were lim-

ited by time constraints and technological skills (Longhurst et al., 2020).

Despite these challenges, Longhurst et al. (2020) reported that one of

the biggest opportunities for anatomists was the development of new

and bespoke anatomical resources. It has been shown that medical stu-

dents find online resources useful, but it may be related to “personality
preference” and online learning alone may not suit all student groups

(McNulty et al., 2006; Smith et al., 2014). A recent report from the

Educause Center for Analysis and Research found that faculty prefer-

ences skewed heavily in the direction of face-to-face interactions with

students (Galanek and Gierdowski, 2019).

1.3 | Adaptations to anatomy assessment during
the COVID-19 lockdown

Alterations in assessment in response to COVID-19 within medical

education have been reported (Ashokka et al., 2020; Boursicot

et al., 2020; Hannon et al., 2020; Mooney et al., 2020; Pather

et al., 2020; Sam et al., 2020). This can result in issues surrounding

constructive alignment, which requires learning outcomes, to be mat-

ched to assessment and teaching activity (Biggs and Tang, 2011;

Franchi, 2020). During the COVID-19 lockdown, written examinations
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that normally took place in central proctored locations were changed

to “online decentralized” assessments (Ashokka et al., 2020). Other

institutions utilized different strategies such as simulations, telecon-

ferencing or phone conversations as substitutes to traditional exami-

nation formats (Patil and Chan Ho Yan, 2003; Hannon et al., 2020;

Mooney et al., 2020). Specific to anatomical assessment, Pather

et al. (2020) reported that practical anatomy assessments were moved

online. Randomized, higher order questions were used to minimize

the potential for student collusion (Pather et al., 2020). In other insti-

tutions, summative examinations were changed to formative, or chan-

ged from closed to open book tests (Brassett et al., 2020). However,

anatomy practical examinations were suspended or canceled in cer-

tain medical schools and their reinstatement will be a huge focus in

the subsequent academic year (Brassett et al., 2020). It is clear from

the literature that assessment formats have changed due to the

COVID-19 lockdown, however, it is not known if these changes are

sustainable or if academics agree with them.

1.4 | Adaptations to working environment during
the COVID-19 lockdown

Remote working was identified as both an opportunity and a challenge

during the initial phase of the COVID-19 pandemic (Longhurst

et al., 2020). This is likely to reflect personal home-life circumstances

such as home office set-up, technical literacy and childcare and caring

responsibilities (Longhurst et al., 2020). Anatomists also highlighted con-

cerns around support for online teaching, technical failures and network

sustainability (Pather et al., 2020), all of which are heightened in the con-

text of remote working. Academic collaborations are a source of support

and were identified as an important opportunity presented by the

COVID-19 pandemic (Longhurst et al., 2020). Creating a collaborative

online community is critical as the pandemic continues to alter the aca-

demic landscape and the long-term effects on university life are uncer-

tain. Online anatomical conferences were held to share information

around best practices for online teaching. For example, The British Asso-

ciation of Clinical Anatomists (BACA) are hosting a virtual series through-

out the year called “BACA Beats” (BACA, 2020) to celebrate anatomy

and continue the conversation in adapting anatomy teaching methods. In

addition, the Anatomical Society held its first ever virtual winter meeting

completely online in January 2021, in which a number of speakers dis-

cussed digital learning in Anatomy (Anatomical Society, 2021).

Online anatomy communities are also sharing resources and best

practice methods on social media and anatomy-related forums (Evans

et al. 2020). There is huge potential to share expertise in sub-specialties

across satellite campuses and institutions around the world. Further-

more, online communities can improve student–staff relationships as

the use of social media has been shown to foster a sense of community

between academics and students (Hennessy et al., 2016). It is necessary

to investigate if academic perception of remote working and their

working environment has changed as the pandemic has progressed. It

is critical that academic support networks continually adapt to help

anatomists navigate new pedagogical terrains.

1.5 | Teacher's perception of pandemic pedagogy

There is a paucity of quantitative data in the literature regarding the per-

ceptions of educators to pandemic induced changes in teaching. Two

papers have provided qualitative descriptions of the issues faced by

academic staff. Patra et al. (2021) described staff concerns in an Indian

University regarding the mental toll on staff, pay cuts and the fact that

the switch to online learning disproportionately affected senior staff. A

thematic analysis on the effect of the disruption to education in Australia

and New Zealand focusing on the initial responses in March 2020

highlighted similar issues with regards to workload, job security and uni-

versity budget deficits. In addition, they highlighted lack of computer

skills and reduced interaction with students. Cheng et al. (2021), sur-

veyed 358 educators in China and is the only study to present quantita-

tive data pertaining to educators' opinion to date. Of those surveyed

over half were satisfied with the effectiveness of their online teaching

but only approximately one-third wished to continue with online teach-

ing (primarily theory sessions only). However, it is apparent that the pan-

demic and ensuing lockdowns have varied extensively between

countries and has impacted universities at different timepoints in their

semesters.

1.6 | Aims and objectives

To-date, there is paucity of literature on perceptions of educators in

the UK and ROI. The opinions of anatomy educators must be cap-

tured as the uncertainty continues and the conversations about

postpandemic delivery of anatomical education begin to emerge. This

type of analysis is essential to ensure that the views and wellbeing of

anatomy educators are considered as academics continue to teach

during a pandemic, whilst moving towards the development of a

robust anatomical curriculum in the postpandemic era. The current

study examines how anatomists in the UK and ROI perceive the

teaching adaptations made in response to COVID-19 and how these

adaptations have impacted their delivery of anatomy, their work envi-

ronment and online teaching community. Specifically, this study aims

to address the following objectives.

1) To quantify academic opinions of adaptations to teaching,

(in particular practical classes) and assessment strategies.

2) To quantify academic perception of remote working and the

online community.

3) To identify challenges and opportunities related to these

adaptations.

2 | MATERIALS AND METHODS

Ethical approval for this study was granted by the School of Medicine

Research Ethics Committee at Trinity College Dublin, the University of

Dublin (application number: 20200604). A questionnaire was designed

to request information on departmental adaptations and individual opin-

ions on the ongoing responses to the COVID-19 pandemic. The
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questionnaire was created by the authors of this study. Questions were

designed using results from previous research on initial adaptations to

the COVID-19 lockdown (Longhurst et al., 2020). This ensured that

questions reflected the adaptations being made by universities in the UK

and ROI. Draft questions were selected for review and outsourced to

colleagues in the researchers' respective universities by way of a pilot

study. Suggested post-pilot amendments were agreed by all researchers

before inclusion. Five multipart questions were selected based on: teach-

ing (institutional information and role of academic; adaptations to ana-

tomical teaching during the COVID-19 lockdown); assessments

(adaptations to assessment in anatomy during the COVID-19 lockdown);

teaching and assessment for the upcoming academic year and finally

remote working and online community. Student–student interactions

were defined as the interactions between one learner and other learners

alone or in group settings, with or without the real-time presence of an

instructor. Student–tutor interactions referred to the interactions

between the learner and the expert of the subject material

(Moore, 1989). The questionnaire was created using Qualtrics (Provo,

Utah, United States) and distributed to heads of anatomy departments

or personal professional contacts within anatomy departments across

the UK and ROI (Data S1). The questionnaire was then circulated within

departments. A total of 24 responses were received from 15 of the

34 medical schools in the UK and ROI. Feedback was given by

responding to Likert-style agreeable scales, multiple choice questions

and through free-text responses. Depending on the question, if there

was an inconsistency between individual responses from the same uni-

versity with regards to overall departmental approaches (e.g., cessation

of the body donor programme) all responses from that university were

removed. Data were recorded in and analyzed using Microsoft Excel

(Redmond, Washington, United States) software. Descriptive statistics

were calculated for Likert items. A chi-square test for independence was

used to test for dependency between academic experience/workload

and academic perspective of distance teaching/working environment

(ɑ = 0.05). Thematic analysis of the free-text responses was completed

following the six-step, reflexive approach to thematic analysis, as

described by Braun et al., 2019. Thematic analysis was approached using

an inductive, semantic and (critical) realist framework. This framework

was chosen so that theme generation was based on explicit content

within the data, in line with the objectives for this research. All responses

were analyzed using thematic analysis by two researchers (DS and KD)

as per Braun et al. (2019). The dataset was analyzed, and initial codes

were manually generated by both authors by highlighting relevant

responses. Any discrepancies were put to all members of the research

team. Codes were then assigned a theme which were again reviewed by

all authors.

3 | RESULTS

3.1 | Demographics

There were 24 respondents from 15 different universities (11 from

England, four from Ireland). This represented a response rate of

44.1%. Reported job titles included clinical anatomists 4.1% (n = 1),

teaching fellows 8.3% (n = 2), lecturers 41.7% (n = 10), senior lec-

turers 16.7% (n = 4) and professors/directors/subject leaders 29.2%

(n = 7). Teaching experience was mixed with 41.7% having 0–5 years

(n = 10), 16.7% having 5–10 years (n = 4) and 41.7% having over

10 years lecturing experience (n = 10).

3.2 | Suspension of body donor program

Nine universities were identified of which four did not operate a body

donor program. Of the remaining five universities, four were facing a

reduction in the number of cadaveric specimens available for teaching

and one expected to operate normally.

3.3 | Academic opinion of online anatomy teaching

Academics (78.3%; n = 18) did not prefer online lecturing to

face-to-face lecturing (total n = 23; Figure 1A and Table 1). Similarly,

academics (95.8%; n = 23) did not prefer online practical classes to

face-to-face practical classes (total n = 24; Figure 1A and Table 1). Aca-

demic preference of lecture and practical delivery was independent

from teaching experience (p = 0.80 and p = 0.44, respectively, Chi-

Square test for independence). In order to adapt to distance teaching,

95.6% (n = 22) of academics upskilled in new technologies (total

n = 23; Figure 1A and Table 1). When asked if their workload increased

to adapt to distance teaching, 83.3% (n = 20) of academics agreed (total

n = 24; Figure 1A and Table 1). However, workload was independent

from academic preference of lecture and practical delivery (p = 0.37

and p = 0.98, respectively, Chi-Square test for independence).

3.4 | Academic opinion of changes in the delivery
of anatomy teaching

Of the 15 universities, 80.0% (n = 12) are proceeding with online or

in-person anatomy practical sessions; 13.3% (n = 2) are canceling

practical sessions and 6.7% (n = 1) are postponing practicals (total

n = 15). Seventy-five percent (n = 18) of respondents stated that

they will have some form of in-person, face-to-face teaching within

their practical sessions (total n = 24). Of those that are proceeding

with in-person face-to-face practical sessions, 41.7% (n = 10) stated

that adaptations to practical sessions will not be easy to execute.

Furthermore, 50.0% (n = 12) are uncertain if these adaptations will

improve student learning; 66.7% (n = 16) and 45.8% (n = 11)

disagree that these adaptations will improve student–student and

student–tutor interactions, respectively (total n = 24; Figure 1B and

Table 2). Thematic analysis revealed that the biggest challenges fac-

ing universities in implementing adaptations to anatomy practical

sessions was the management of logistics (33.0%; n = 7) and

increased workload (33.3%; n = 7). Academics were also concerned

about how to authentically replicate the dissection room experience
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online (19%; n = 4); decreases in staff numbers/capabilities (9.5%;

n = 2) and financial pressures to purchase personal protective equip-

ment (PPE; 4.8%; n = 1; total n = 21). The biggest opportunities

presented to universities included the addition of online resources

(66.7%; n = 12) and smaller group teaching size (33.3%; n = 6;

total n = 18).

Of the respondents that already provided access to cadaveric

material, 73.3% (n = 11) plan to provide students with the opportunity

to perform dissection (total n = 15) and 90.5% (n = 19) plan to pro-

vide access to cadaveric material (total n = 21, Table 3). In order for

practical sessions to adhere to government guidelines, universities

that are providing face-to-face practical sessions are using PPE

F IGURE 1 Academic preferences and adaptations to distance teaching (A), practical classes (B), assessment (C) and remote working (D).
(A) The majority of academics did not prefer online lecturing/practical classes to face-to-face teaching. The majority of academics upskilled in new
technologies and experienced increased workload due to distance teaching. (B) Academic opinion was divided about the ease at which practical
class adaptations could be executed. 50% of academics were uncertain if adaptations would improve student learning. The majority of academics
did not think that adaptations to practical classes would improve student–student interactions but 33% were uncertain if adaptations would
improve student–tutor interactions. (C) 52% of academics did not prefer delivering assessments online and 72% of academics found it difficult to
protect assessments against collaborative answering. (D) 54.2% of academics did not prefer working from home (WFH) and 79.2% thought that
staff interactions suffered as a result

TABLE 1 Academic opinion of adaptations to distance teaching

I prefer delivering
anatomy lecture content
through distance
teaching rather than in

person face-to-face % (n)

I prefer delivering
practical anatomy
content through distance
teaching rather than in

person face-to-face (%)

I up skilled in new
technologies to adapt to

distance teaching (%)

My academic
workload increased to
adapt to distance

teaching (%)

Strongly disagree 26.1 (6) 75.0 (18) 0.0 (0) 4.2 (1)

Disagree 52.2 (12) 20.8 (5) 4.3 (1) 4.2 (1)

Neither disagree/agree 13 (3) 4.2 (1) 0.0 (0) 8.3 (2)

Agree 8.7 (2) 0.0 (0) 56.5 (13) 45.8 (11)

Strongly agree 0.0 (0) 0.0 (0) 39.1 (9) 37.5 (9)

n. no 23 24 23 24
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(90.9%; n = 10), reducing class sizes (90.9%; n = 10), implementing

social distancing measures (90.9%; n = 10) and restricting the number

of students per donor/specimen (63.3%; n = 7; total n = 11). Regard-

ing licenses for anatomical education software, 46.7% (n = 7) of uni-

versities have purchased or are planning to purchase licenses and

33.3% (n = 5) would like to but are restricted by budget (total n = 15).

3.5 | Academic opinion of changes in the delivery
of anatomy assessment

Over half (52.6%; n = 10) of academics preferred the delivery of

assessments by paper format as compared to remote online (total

n = 19; Figure 1C and Table 4). Assessments were not easy to protect

against collaborative answering/cheating according to 72.2% (n = 13)

of academics (total n = 18; Figure 1C and Table 4). Over half (52.6%;

n = 10) of written examinations were closed book (total n = 19), com-

pared to 77.8% (n = 7) of practical examinations (n = 9). Only 16.6%

(n = 3) of respondents stated that students were monitored during

written assessments (total n = 18) and no invigilation measures were

taken for practical assessments (total n = 8). Regarding summative

assessment, 61.9% (n = 13) and 70.0% (n = 7) of academics stated that

the format for written and practical examinations changed from the

previous semester (total n = 21 and n = 10, respectively). The most

commonly used question formats for both formative and summative

assessments were multiple choice / single best answer questions

(Table 5). Furthermore, 9.1% (n = 2) and 38.5% (n = 5) of summative

written and practical examinations were canceled due to the COVID-

19 lockdown (total n = 22 and n = 13, respectively, Table 5).

Thematic analysis revealed that the most common challenge

faced by academics in delivering assessments online was cheating/col-

lusion (40.9%; n = 9). Changes to assessment format was another

challenge encountered (27.3%; n = 6), with academics citing “loss of

constructive alignment” and “inflated results” as some of their con-

cerns. Technical issues (18.2%; n = 4), increased workload (9.1%;

n = 2) and management of logistics (4.5%; n = 1) were also identified

as concerns among academics (total n = 22).

Thematic analysis revealed that the most common opportunity

identified by academics was time saving. Academics (36.8%; n = 7)

stated that time was saved due to reduced marking, not having to

set up traditional spotters, the ability to monitor all students at

once and the ease of delivering scripts. There was also an opportu-

nity to host more frequent assessments (21.1%; n = 4), make use of

software features (21.1%; n = 4), identify new resources (15.8%;

n = 3) and create a higher standard of examination (5.3%; n = 1;

total n = 19).

TABLE 2 Academic opinion of adaptations to practical classes

I think that adapting
dissection activities/
practical classes will be
easily executed % (n)

I think that adaptations to

dissection activities/
practical classes will
improve student
learning (%)

I think that adaptations to

dissection activities/
practical classes will
improve student–student
interactions (%)

I think adaptations to

dissection activities/
practical classes will
improve student–tutor
interactions (%)

Strongly disagree 4.2 (1) 4.2 (1) 12.5 (3) 12.5 (3)

Disagree 37.5 (9) 29.2 (7) 54.2 (13) 33.3 (8)

Neither disagree/agree 20.8 (5) 50.0 (12) 25 (6) 33.3 (8)

Agree 37.5 (9) 12.5 (3) 8.3 (2) 20.8 (5)

Strongly agree 0.0 (0) 4.2 (1) 0.0 (0) 0.0 (0)

n. no 24 24 24 24

TABLE 3 Student access to practical class activities

Will medical
students have the
opportunity to
perform anatomy
dissection in the

next academic
semester? % (n)

Will medical
students have
physical access to
cadaveric material in

the next academic
semester? (%)

Yes 73.3 (11) 90.5 (19)

No 6.7 (1) 4.8 (1)

Undecided 20.0 (3) 4.8 (1)

n. no 15 21

n. no that did not

provide access

pre-lockdown

8 2

TABLE 4 Academic opinion of adaptations to assessments

I prefer the
delivery of
assessment online
rather than
standard

assessment
procedures % (n)

I found it easy to
protect
assessments
against
collaborative

answering/
cheating % (n)

Strongly disagree 26.3 (5) 33.3 (6)

Disagree 26.3 (5) 38.9 (7)

Neither disagree/agree 31.6 (6) 16.7 (3)

Agree 15.8 (3) 11.1 (2)

Strongly agree 0.0 (0) 0.0 (0)

n. no 19 18
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Furthermore, 20.8% (n = 5) of academics think that assessments

will continue to be delivered online and remotely (total n = 24), but

there is uncertainty (63.2%; n = 12) if additional measures will be

implemented to protect against collaborative answering / cheating

(total n = 19).

3.6 | Academic opinion of remote working and
online community

Over half (54.2%; n= 13) of academics did not prefer working remotely

as compared to on site (total n = 24; Figure 1D and Table 6). Academic

preference for remote working was not related to teaching experience

or workload (p = 0.40 and p = 0.37, respectively, Chi Square test for

independence). Staff interactions were not better when working

remotely as compared to on site according to 79.2% (n = 19) of aca-

demics (total n = 24; Figure 1D and Table 6). Academics' opinion of

staff interactions was not related to teaching experience or workload

(p= 0.21 and p= 0.98, respectively, Chi Square test for independence).

TheCOVID-19 lockdown led to newpersonal academic collaborations

according to 41.7% (n = 10) of academics (total n = 24). Six participants

expanded on this and stated that the lockdown led to increased research

collaborations (n= 4) and / or attendance of sharing of best practice meet-

ings (n= 3). Academic collaborationwas not related to teaching experience

or workload (p= 0.12 and p= 0.68, respectively, Chi Square test for inde-

pendence). Additionally, 54.2% (n= 13) of academics were encouraged to

attend more online conferences (total n = 24). Online conference atten-

dance was not related to teaching experience or workload (p = 0.13 and

p= 0.57, respectively, Chi-Square test for independence).

4 | DISCUSSION

The aim of this study was to inform the wider medical education com-

munity about academic perspectives in relation to the changes in ana-

tomical education due to the COVID-19 pandemic. The literature in

this area has largely focused on what resources and strategies were

implemented to deliver anatomy lectures and practical sessions, due

to the lockdown and cessation of face-to-face teaching (Brassett

et al., 2020, Evans et al., 2020; Gupta and Pandey, 2020; Herr and

Nelson, 2020, Longhurst et al., 2020; Naidoo et al., 2020; Tucker

and Anderson, 2020; Pather et al., 2020; Cheng et al., 2021, Flynn

et al., 2021 Harmon et al., 2021). However, there is limited literature

describing anatomist's opinions on the changes and how their working

life has been impacted (Pather et al. 2020; Cheng et al., 2021; Patra

et al. 2021). The following discussion is divided into three parts which

reflects the three discrete sections of the distributed survey: teaching,

assessment and working environment.

4.1 | Teaching

With regards to the move to online teaching, 78.3% of academics still

prefer face-to-face lectures over lectures delivered online. Further-

more, 95.8% of academics preferred face-to-face practical sessions

over sessions delivered online. This is in line with a Chinese study that

found only 2 (0.6%) wanted to continue with online practical sessions

(Cheng et al., 2021). Practical sessions are a significant part of the

delivery of anatomical education within the medical curriculum (Drake

et al., 2002, 2009; Estai and Bunt, 2016). Not only do practical ses-

sions allow students to develop a deep comprehension of 3D anatom-

ical relations, variations and pathologies (Aziz et al., 2002; Azer

et al., 2007; Smith and Mathias, 2009; Estai and Bunt, 2016; Macdon-

ald 2020), they also facilitate the development of communication and

teamwork skills and provide a valuable opportunity for peer-tutor

interactions (Korf et al., 2008; Kumar and Kumar, 2019;

Franchi, 2020). Students can also access osteology specimens, radio-

graphic images and models in a laboratory setting (Franchi, 2020).

Practical sessions that utilize cadaveric material allow students to

develop skills in manual dexterity, empathy, encountering death and

elements of professionalism (Aziz et al., 2002; Korf et al., 2008; Estai

and Bunt, 2016; Kumar and Kumar, 2019; Brassett et al., 2020;

Jones, 2020; Souza et al., 2020). Thus, it is unsurprising that nearly all

academics were dissatisfied with recreating these elements for

TABLE 5 Format of assessment

Assessment type

Multiple choice/single

best answer % (n)

Short answer

% (n)

Long answer/

essay % (n)

None/canceled

% (n) n. no

Written Formative 92.3 (12) 53.9 (7) 0.0 (0) 7.7 (1) 13

Summative 86.4 (19) 36.4 (8) 4.6 (1) 9.1 (2) 22

Practical Formative 58.3 (7) 8.3 (1) 0.0 (0) 33.3 (4) 12

Summative 46.2 (6) 23.1 (3) 0.0 (0) 38.5 (5) 13

TABLE 6 Academic opinion of remote working and online
community

I prefer

working from
home than on
site % (n)

I think staff
interactions are better

from working from
home rather than on
site % (n)

Strongly disagree 16.7 (4) 16.7 (4)

Disagree 37.5 (9) 62.5 (15)

Neither disagree/agree 29.2 (7) 4.2 (1)

Agree 12.5 (3) 12.5 (3)

Strongly agree 4.2 (1) 4.2 (1)

n. no 24 24
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delivering practical sessions online. Furthermore, 95.6% of academics

stated that they have upskilled in technological capabilities. This indi-

cates that academics may have learnt how to utilize online teaching

resources but still find it more difficult to deliver content online com-

pared to face-to-face. It must also be stated that senior faculty mem-

bers experienced disproportionate levels of stress and anxiety,

compared to younger faculty, as they switched to online learning plat-

forms (discussed in Patra, 2020).

In light of academic preference for in person teaching, 80.0% of

universities are planning to reinstate some form of face-to-face anat-

omy practical sessions as soon as local restrictions allow.

Mathiowetz et al. (2016) reported that participation in anatomy

practical sessions was favorable to online courses in terms of exami-

nation marks, perceived learning and satisfaction (Mathiowetz

et al., 2016). However, 41.7% of respondents are facing challenges

in the execution of these sessions, with logistics and workload being

the largest concerns. Also, 50.0% of the respondents are uncertain if

these adaptations will improve student learning. This mixed opinion

was also stated by Chen et al. (2021) as only 29% of teachers they

survey believed students would achieve 80–100% of the intended

learning outcomes.

Many anatomists believe that the new adaptations may hinder

student–student (66.7%) and student–tutor (45.8%) interactions. Prior

to the pandemic, the hours dedicated to anatomy have faced reduc-

tion over the years. Thus, the anatomy practical sessions provide an

important point of contact between the students and their tutors.

Academics must consider how best to minimize the broader implica-

tions resulting from losing elements of these sessions. This may

include increased discussions outside of the practical session be it

through synchronous or asynchronous methodologies. In the UK and

ROI, many of the anatomy practical sessions were already completed

before the COVID-19 lockdown, and hence, the impact of long-term

reduced tutor contact remains to be seen. Therefore, it is imperative

that anatomists provide adequate online substitutes and that medical

schools prioritize in person face-to-face anatomy practical sessions

where possible. In addition, faculty should provide logistical support

to the anatomy departments that are concerned with implementing

new and ever-changing guidelines on social distancing within educa-

tional settings.

As the body donor programme was largely suspended in universi-

ties across the UK and ROI, four out of five of the surveyed

universities are facing a reduction in the number of cadaver specimens

available for teaching. This is similar globally; in China 53.3% of anat-

omy departments received fewer donated bodies or temporarily

suspended donor programs (Cheng et al., 2021). Disruptions to body

donations have also been reported in India (Ravi, 2020), Nigeria

(Okafor and Chia, 2020) and Australia and New Zealand (Pather

et al., 2020). The potential for a repeated suspension of body donor

programs over the next year cannot be ruled out. Not only does this

have ethical implications as discussed by Jones (2020), but it also

means that departmental teams may need to consider which

resources can serve as substitutes for the foreseeable future. The

resources that have been utilized to date include digitized cadaveric

resources and/or virtual 3D resources. Dissection videos can boost

student satisfaction (Mahmud et al. 2011). However, their impact on

learner gain is mixed with some studies showing an improvement

(DiLullo et al., 2006; Walker et al., 2008) while others have not

revealed improved grades (Granger and Calleson, 2007; Saxena

et al., 2008; Mahmud et al., 2011). As these videos only provide

passive learning opportunities, adding in activities and clear links to

clinically relevant anatomy may aid in this regard (Langfield

et al., 2018; Grosser et al., 2019). Bespoke resources may increase

student satisfaction but are very time consuming for academics to

produce and may not increase learner gain (Mandernach 2009;

Gewin 2020). There are highly regarded online resources already

in existence with Acland's Video Atlas of Human Anatomy

(Acland, 2013) being one of the most notable. Therefore, educators

should weigh up the cost–benefit implications of making in-house

resources. Data pertaining to the effectiveness of virtual 3D resources

is mixed (Triepels et al., 2020). Reviews on students' perceived learn-

ing may be, at least in part, attributed to staff and student's ability to

use these platforms (Doubleday et al., 2011; Attardi et al., 2016).

Importantly, when used in addition to cadaveric material they have

had positive results (Yammine and Violato, 2015; Darras et al., 2019).

Thus, supplementing the practical sessions with virtual 3D resources

may be a useful avenue to pursue given the potential long-term impli-

cations of COVID-19 on access to cadaveric material in the future. At

the start of the pandemic, anatomical software companies frequently

permitted free access to a multitude of their services. However, per-

manent access may rely on institutional ability to purchase licenses

anatomical software programmes (Franchi, 2020). This is reflected in

our results as 33.3% of universities were restricted from accessing

additional educational resources due to budgetary constraints. In the

longer-term, departments need to consider how these resources

should be embedded within the curriculum both as the uncertainty

continues and in the preceding years.

4.2 | Assessment

Regarding assessment, 52.6% of academics preferred the delivery of

assessments via standard printed exams as compared to online assess-

ment procedures. Multiple choice/single best answer examinations

were the most common assessment modality utilized in both written

and practical examinations. A large proportion of academics reported

that summative assessment format changed due to online delivery,

which is in-line with previous reports (Pather et al., 2020; Brassett

et al., 2020; Cheng et al., 2021). However, there remained very little

difference between formative and summative assessment modalities.

This may indicate that academics adapted to the changes in assess-

ment type by providing students with aligned formative assessment

questions. This is one of the guiding principles of assessment by the

Quality Assurance Agency (QAA) that ensures students are prepared

for examinations (QAA, 2018). In light of the pandemic, students have

reported that including formative quizzes in online teaching sessions

will improve quality and learning (Srinivasan, 2020).
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Although the majority of written (52.6%) and practical (77.8%)

examinations were closed book, only 16.6% of respondents stated that

they monitored students during assessments. Overall, 72.2% of aca-

demics reported that they did not think assessments were easy to pro-

tect against collaborative answering/cheating. This is not a new

phenomenon and has been a concern of educators since the digital rev-

olution of higher education (Parker et al. 2011). For future online assess-

ments, technology such as text matching software, analytics software

and remote invigilation (using webcams or facial recognition software)

can be used to reduce cheating and collusion (QAA, 2020; Reid and

Sam 2020). Approximately one-third of academics reported that one of

the opportunities of online assessment was timesaving. Cantillon

et al. (2004) reported that changing to online assessments in the long-

term may reduce overall departmental workload. However, it requires

significant institutional buy-in, in addition to departmental upskilling and

an increase in workload in the short-term. Setting up traditional spotter

examinations in the anatomy laboratory is time consuming and there-

fore the move to online assessment by universities may be favorable in

the long-term (Dennick et al., 2009; Schubert et al., 2009; Reid and

Sam, 2020). Furthermore, online assessment of anatomy practical ses-

sions does not affect student performance compared to traditional

methodologies (Dennick et al., 2009; Inuwa et al., 2012). However,

online images may not be able to provide further context and retrieval

cues that were established during the practical session and issues sur-

rounding constructive alignment must be considered going forward (Ali

et al., 2015). Thus, online assessment can be seen as a challenge or an

opportunity relative to the support provided to set it up. If examinations

continue to be facilitated through online platforms, then a combined

approach between faculty and university may be crucial to ensure ade-

quate examination integrity.

4.3 | Remote working environment

Government restrictions and public health advice suddenly mandated

that academics work from home and this change in work practice

occurred without any time for departmental teams to implement inter-

nal communication strategies to mitigate against the loss of face-to-

face communication. This study demonstrated that anatomists have

mixed opinions in regard to remote working; approximately, 54.2% of

academics do not prefer working remotely with 83.3% of academics

stating that their workload increased. Working from home (WFH) can

provide benefits such as improved work-life balance, productivity and

creativity (Hunter, 2019). It has the added benefit of allowing workers

to save money, as there is no longer the need to commute. Further-

more, a previous study reported that WFH reduces depression in

women with children (Shepherd-Banigan et al., 2015). Academics have

reported that WFH has enhanced social connectivity and inclusivity,

whilst adopting new technologies (Watermeyer et al., 2020). However,

WFH may contribute to employees experiencing burnout, a mental

health syndrome characterized by “feelings of energy depletion or

exhaustion, increased mental distance from one's job or feelings of cyn-

icism or negativism about one's job, and reduced professional efficacy”

(World Health Organization, 2019). Furthermore, as the transition to

remote working was immediate and full-time for all staff, mechanisms

may not have been in place to support staff working remotely. This is

supported by the fact that 79.2% did not think that staff interactions

were better when working remotely as compared to on site. Addition-

ally, unfavorable working conditions have been reported since the lock-

down. Academics have reported that working from home intensified

work and eroded the work-life balance, in addition to affecting their

pedagogical roles (Watermeyer et al., 2020). Workers with children

and/or other caring responsibilities, in addition to those who lack confi-

dence/experience in technology, are disproportionately affected

(Hoffman et al., 2020). In India, it has been reported that some aca-

demics faced salary cuts and a reduction in staff numbers, causing emo-

tional turmoil for faculty (Patram 2021) whilst academics in Australia

and New Zealand experienced stress related to job security (Pather

et al., 2020). The current study found that academic opinion on remote

working and internal communications was not related to differences in

teaching experience, the amount of technological upskilling that was

undertaken or an individual's workload. This indicates that preferences

to working remotely may be due to personal circumstances and that it

is imperative that department heads and line managers provide as much

flexibility as possible. Additionally, internal communications within

departments need to be under continued review to ensure that they

are adequate for the continuous changes and increased workloads for

staff. Furthermore, 41.7% stated that the COVID-19 lockdown led to

new personal academic collaboration. The nature of the collaborations

varied and 54.2% stated that the national lockdown encouraged them

to attend more virtual conferences. The results of this survey suggest

that communication within and between departments may have been

hindered by the sudden switch to remote working. To further increase

collaboration within departments, academics should regularly highlight

any opportunity to share resources or information regarding upcoming

events such as virtual conferences.

4.4 | Limitations

The limitations of the study are related to the subset of samples

obtained which included universities from England and the ROI but

not Scotland, Wales or Northern Ireland. Regional adaptations and

governmental guidance may yield differences in approaches to re-

establishing on campus, face-to-face teaching. Second, we exclusively

collected data regarding the anatomical education of medical students

and not any other discipline. Thus, it should be acknowledged that this

survey would not have captured any unique challenges encountered

by nonmedical disciplines or their respective solutions. Third, the

COVID-19 pandemic is ongoing and continues to be unpredictable.

Between regional and national changes in public health policies, uni-

versities may be affected in different ways during the upcoming aca-

demic year. Thus, it is important to acknowledge that this survey is a

temporal snapshot and as such, follow-up studies are required to

ascertain any long-term effects that this crisis has had on the delivery

of anatomy education to medical students.
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5 | CONCLUSIONS

This study has highlighted that anatomists have concerns about the

adaptations required for the delivery of teaching and assessment in

response to the COVID-19 pandemic. As we continue with this model

of teaching, anatomists are worried that staff–staff, staff–student and

student–student interactions will suffer as a consequence. Despite

these concerns, this study has identified a number of opportunities

that have arisen due to the massive shift to online teaching. Anato-

mists have upskilled considerably, and bespoke learning resources

have been created and new online assessment strategies identified.

This can lead to time saving and decreased academic workload.

Finally, long-term consequences of the COVID-19 pandemic may

make it more difficult for medical schools to operate body donor

programmes and dissection facilities. However, full evaluation of

these resources in conjunction with consideration on availability

of cadaveric resources are required prior to embedding them into the

curriculum going forward. There may be disparities in the disruptions

to face-to-face teaching and assessment between medical schools

and this may affect students in different ways. Thus, the effect of

these changes on anatomical comprehension and competency will

need to be evaluated. Anatomists must now redouble their efforts to

engage meaningfully on these issues with both the national and inter-

national community such that they may capitalize on any arising

opportunity and form long-lasting collaborations for the betterment

of our students and discipline.
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