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Abstract
In view of the current situation with a worldwide pandemic, the use of online teaching has become critical. This is difficult 
in the context of human anatomy, a subject contingent primarily on the use of human cadaveric tissues for learning through 
face-to-face practical laboratory sessions. Although anatomy has been taught using online resources including 3D models and 
anatomy applications, feedback from students and academic staff does not support the replacement of face-to-face teaching. 
At Charles Sturt University, we were obligated to cancel all classes on-campus in 2020 due to the COVID-19 pandemic. We 
ran exclusive online anatomy practical classes replacing classes usually run on campus. We designed an alternative program 
that consisted of twenty pre-recorded videos that were prepared in the anatomy laboratory using cadaveric tissues, and then 
discussed in live (and interactive) tutorials. Furthermore, innovative approaches to learning were shown and encouraged 
by the lecturer. Student survey responses indicated a positive response to both the anatomical videos and the innovative 
learning approaches. The results obtained by students showed a statistically significant increase in high distinctions and 
marked decrease in the amount of fail grades, compared with the previous three years (not online). The use of these videos 
and the encouragement of innovative learning approaches was a novel experience that will add valuable experiences for 
improved practice in online anatomy teaching. We propose that online anatomy videos of cadavers combined with innova-
tive approaches are an efficient and engaging approach to replace face-to-face anatomy teaching under the current contexts.
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Introduction

Although there is a growing interest in online teaching in 
higher education, this has been more challenging in the 
area of human anatomy that depends primarily on the use 

of face-to-face lectures and human cadaveric tissues for 
learning through face-to-face practical laboratory sessions. 
Learning anatomy via face-to-face use of cadaveric tissues 
has historically been an expectation, and indeed a rite of  
passage, for medical and health science students. Anatomy is  
a complex three-dimensional subject with a variety of inher-
ent and contextual challenges [1, 2]. Anatomy is a demand-
ing subject with new terminologies that students tradition-
ally find dull and labour-intensive [3], and they tend to 
“memorize” lists of names in a typical “surface-learning” 
approach [4]. COVID-19 has led to social distancing and 
self-isolation that has made the teaching of face-to-face 
anatomy difficult. The current situation with a global pan-
demic has led to immediate challenges for anatomy teach-
ing all over the world and the use of online teaching has 
become essential [5, 6]. COVID-19 has disrupted anatomy 
education in two ways: (1) the adoption of online teaching 
and (2) changes to body donation programs that have been 
suspended or reduced significantly, at the risk of receiving 
bodies infected with COVID-19 [7].

Practice Points
• Online anatomy videos can effectively replace face-to-face 

anatomy practical classes.
• Online anatomy teaching requires engagement through 

innovative approaches.
• Online teaching can show students “how to learn anatomy” using 

experiential approaches.
• Online anatomy teaching can be fun and achieve outstanding 

results.
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Early reports of online instruction, pre-COVID-19, sug-
gested savings in time and cost and often out-performance 
of traditional face-to-face teaching [8]. Students exposed to 
computer-aided instruction were found to out-perform their 
classically trained peers [9]. Evidence suggested that the 
quality of the technology being utilised for online learning 
needs to supersede that of campus-based materials [10] and 
this was corroborated in the practice of developing online 
content for a blended anatomy course [11]. Online laborato-
ries using computer models [12–14], adaptive learning [15– 
17], and videos [18] were reported,however, greater feed-
back and results were obtained using wet laboratory sessions 
using human cadaveric tissues [19]. Although students con-
sider online anatomy resources valuable in learning anatomy 
[20], their value in replacing face-to-face campus teaching 
is not supported [21]. Clear advantages were reported with 
the use of online summative assessments pre-COVID-19 
[22], Kahoot online activities [23], and in Australia with 
concept maps with automated grading and feedback [24]. 
During COVID-19, online assessment has been reported to 
be appreciated by staff and students in Saudi Arabia [5, 25], 
although the use of online anatomy practical examinations 
has been more problematic with the validity and practicality 
of online exam delivery in question [26].

Despite chronic disruption to curricula, the COVID-
19 pandemic presented opportunities to universities for  
development of new resources and skills [26], offering 
prospects for academic collaboration, working from home, 
upskilling in new technologies, incorporation of blended 
learning, and development of alternative assessment meth-
ods. Time constraints, lack of exposure to cadaveric material,  
and changes to assessment were identified as weaknesses of 
online teaching during COVID-19 [26]. A study in China 
reported that although many students enjoyed online teach-
ing, many were keen to return to face-to-face education [27]. 
Similarly, in India, most students missed traditional face-to-
face anatomy learning and interactions and reported a lack 
of self-motivation [28]. In Italy, plastic surgery residency 
training during COVID-19 used Anatomage, an academic 
touch screen table in combination with the Touch Surgery 
application for smartphones and tablets as a useful aid dur-
ing the pandemic [29]. In Australia and New Zealand, there 
was a loss of “hands-on” experiences for students, impact 
on workloads, and expansion into remote learning spaces 
[30]. Many anatomists expressed concern about lack of 
practical sessions/cadaveric exposure, reductions in student 
engagement, and diminished student–teacher relationships 
through the pandemic [26]. The ethical and legal constraints 
of sharing and displaying digital images of prosected human 
donor bodies/body parts increased the challenges to anatomy  
online education in Australia and New Zealand [30]. Inno-
vative experiential approaches to learning anatomy that 

improve student engagement and learning outcomes have 
been reported until 2020 [31, 32].

The aim of this study was to implement a novel educa-
tional strategy for learning anatomy during COVID-19; anat-
omy was taught exclusively online using pre-recorded videos 
in the anatomy laboratory using cadaveric tissues combined 
with the use of innovative teaching approaches.

Methods

This study was conducted from July-November 2020, using 
students enrolled in the Head and Neck Anatomy subject at 
Charles Sturt University (CSU), Albury. There were a total 
of 123 distance students: 9 males with an average age of 29 
and 114 females with an average age of 33. The majority of 
students indicated that they had never completed a science 
subject before and so were very anxious about completing 
an anatomy subject. The majority of students completed the 
Head and Neck Anatomy subject to be eligible to apply for 
the competitive Master of Speech Pathology online course 
at CSU. Before 2020, students would attend a Residential 
week on-campus where they would participate in face-to-
face anatomy practical classes. With the onset of COVID-19, 
all residential classes were cancelled in August after the sub-
ject had commenced; the subject coordinator (lecturer) was 
informed that there would no longer be students attending 
campus, no anatomy practical classes, and no opportunity 
for students to do innovative learning in the laboratory. The 
subject coordinator had limited time to develop an alterna-
tive strategy to teach human anatomy, including practical 
classes, online.

There were no cut backs to anatomy staff at CSU due to 
the COVID-19 pandemic. The sole lecturer in charge of run-
ning this subject (CD) was an experienced anatomist with 
over 25 years’ experience teaching anatomy in Australia.

It was decided to use two novel approaches to replace 
face-to-face anatomy practical classes and teaching during 
2020.

1. All human anatomy was taught online using pre-
recorded lectures uploaded on the Learning Manage-
ment system (LMS) and weekly tutorials using Zoom. 
Practical anatomy classes were taught online using a 
series of 20 pre-recorded videos in the anatomy labo-
ratory using cadaveric tissues. The video series was 
developed using a Sony HDR-CX625 and Sony PXW 
X70 video recorders and a Sony EMV AW4 wireless 
microphone. The video was recorded at 720P resolu-
tion. The video editing was completed using ACDSee 
Video Studio 4. Primary video footage was taken using 
the PXWX70, with a medium close-up camera framing. 
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The secondary footage was taken using the CX625. The 
positioning of the camera was mounted above the pre-
senter facing downward onto the bench using a close-up 
framing. The secondary footage was edited into video 
using a “picture in picture” function to allow the view to 
see the presenter as well as a detailed view of the speci-
men. Final videos were uploaded onto the LMS for the 
subject. Permission was granted by N.S.W. Health to 
produce these videos in line with the Human Anatomy 
Act 1977 for body donations in N.S.W. All videos were 
presented by the lecturer (CD) in a respectful manner. 
Students were instructed that reproduction of videos was 
prohibited by law. Tutorials using Zoom were run during 
evenings to allow students to discuss and ask questions 
regarding the material, including the videos. Further-
more, students were given a weekly practice online quiz 
on the LMS, a Kahoot quiz at the beginning of each 
tutorial class and a series of practice practical and theory 
questions at the end of each tutorial. Before each exam, 
students were also given practice viva (oral examina-
tion) questions to help them prepare for the examination. 
Students were provided ample resources for learning and 
examination preparation in this subject.

2. The lecturer introduced and encouraged the use of 
“hands-on,” innovative learning approaches to increase 
the engagement and motivation for doing anatomy 
online: drawing and whiteboarding for visual learners, 
Play-doh for tactile learners, singing and dancing, body 
gestures for kinaesthetic learners, surface anatomy, body 
painting for visual, tactile, and kinaesthetic learners. 
This online subject was taught to students from all over 
Australia, and included one student in Antarctica. Many 
students were in lockdown situations and finding a way 
to engage them at this difficult time was paramount. The 
lecturer showed students examples of previous work by 
anatomy students and gave them instructions on how 
they could complete some of these approaches at home. 
For example, the process of body painting as a learning 
tool was explained to them in detail with focus on the 
process of body painting (observation, palpation, land-
marking then finally painting) rather than the finished 
product. The concept of drawing and “whiteboarding” 
and the power of mind mapping were also elucidated. 
Furthermore, they were shown examples of the use of 
“Play-doh” to build anatomical structures and the use of 
hand and body gestures and movements for understand-
ing anatomy. The lecturer actively used and encouraged 
gestures for gaining attention and improving learning. 
The Circle of Willis for example was taught by the lec-
turer using a pseudo-interpretive dance using the arms 
to show the position and course of the arteries to form 
the structure.

Assessments were run as two examinations, mid-way 
and at the end of the session. Each examination con-
sisted of 50 randomized multiple-choice questions and 
6 short answer questions consisting of diagrams to label 
and related questions within 90 min. Examinations were 
similar to the examinations in 2017–2019. Examinations 
were completed online by students at home using a timer. 
Online examinations were not invigilated; however, the 
focus from the online format was moved by introducing 
time constraints; the limited examination time did not 
appear to provide sufficient time for academic dishon-
esty. Furthermore, students also completed an online 
viva (oral examination) on Zoom with the lecturer (CD) 
following the written exam, thus addressing the issue of 
academic integrity. All examinations were moderated by 
an independent academic to ensure validity and fairness. 
All graphs were produced using GraphPad Prism (version 
7.04). The final results for Head and Neck Anatomy were 
compared with results from this subject in 2017–2019. 
The raw data was analysed using a one-way ANOVA,  
with the distribution of grades expressed by way of box 
plot. The correlation between the viva (oral examination)  
and end of session examination was analysed with a Pear-
son correlation coefficient. All statistical analysis was 
completed using the statistical package GraphPad Prism 
with the significance level set at P < 0.05.

At the end of the teaching session, all students were 
invited to participate in this study by completion of an 
online survey; their participation was entirely voluntary 
and anonymous and did not influence their results. Human 
ethical approval was obtained from the CSU Human 
Research Ethics Committee, approval number H20320. 
This included approval for surveys and a waiver of consent 
for the use of retrospective data (marks) that was pooled 
and de-identified. Students were given a link to a Survey-
Monkey survey that they could fill out. Additionally, we 
were able to examine the final results for the subject to 
observe student achievements and these were compared 
with results from the previous 3 years (the subject was 
run twice a year).

The SurveyMonkey surveys presented a series of ques-
tions as follows:

1. What was the overall quality of your learning experi-
ences from the anatomy videos?

2. Do you think the anatomy videos were relevant to the 
topics being studied?

3. Do you think the anatomy videos are relevant to your 
current and/or future study in your discipline?

4. Did the anatomy videos help you in understanding the 
anatomy topics?
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5. Do you feel the anatomy videos assisted your deeper 
understanding of anatomy?

6. Do you feel the anatomy videos assisted your long-term 
memory of anatomy?

7. What was your overall level of enjoyment from watching 
the videos?

8. Did you benefit/enjoy learning innovative learning 
approaches?

Results

Survey Results

Forty-two of 123 enrolled students (35%) completed an online 
survey, consistent with previous reports that average response 
rates for online surveys (33.3%) are lower than on-paper sur-
veys [33]. Analysis of the 8 survey questions indicated that 

Fig. 1  Responses to 8 Likert-style survey questions that examined the value of anatomy videos in Head and Neck anatomy. Questions were rated 
as “substantial,” “Some,” “A little,” and “none.” Data is expressed as a percentage of all responses to that question. N = 42 students

Table 1  Student survey comments

“CD’s passion is infectious and her approach to learning made the 
subject and—this strange time for humanity—incredibly enjoyable.”

“I loved this subject so much more than I thought I would. CD’s method is 
unique and incredibly effective for long-term learning and she managed 
so well to adapt to COVID restrictions.”

“The online videos were extremely helpful as I am a visual learner.” “I am impressed with how much I learned. I didn’t feel that being online 
seriously impacted my learning.”

“The videos were a game changer for me in cementing the deep learning 
and helping with exam revision.”

“CD’s innovative ideas really helped in grasping a subject that was 
completely new to me.”

“Anatomy online could be such fun is not something I expected. I had 
an amazing experience and enjoyed it.”

“CD is clearly dedicated, enthusiastic and passionate to inspire a love of 
learning and educate her students to be life-long learners.”

“Loved the videos. They were engaging, well-edited and shot and a 
fantastic insight into the lab environment.”

“I’ve absolutely loved learning anatomy online and have also learnt so 
much about innovative approaches to learning which has boosted my 
confidence.”

“Given that we were unable to attend the residential the innovative 
learning that CD encouraged and the videos were excellent – it 
encouraged and broadened my approach of being more independent 
in my learning – using a wide range of resources.”

“She encouraged us to try new ways of learning and I found myself 
painting my children’s faces and making plasticine models to 
consolidate my learning – process I had never thought about using 
when I previously studied.”

“I feel confident in my approach to learning and retaining the anatomy 
knowledge I will need throughout my life.”

“I found the different methods of learning (Kahoots, videos, viva, using 
hands and models) and understanding material very helpful.”

“It was a much more enjoyable semester learning anatomy online and 
I thoroughly enjoyed it! Everything was made fun and engaging 
which ensured I did not lose motivation in studying and processing 
the information.”

“Not only did I thoroughly enjoy studying Head and Neck anatomy, but 
I feel that I have learnt the content well and stored in my long term 
memory. The online videos were extremely helpful as I am a visual 
learner.”

“This was a fantastic subject and the anatomy videos were one part in 
a puzzle that fitted together beautifully.”

“Great introduction back to uni as a mature age student. CD was 
passionate, enthusiastic and engaging educator her love for anatomy 
was contagious.”
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students overwhelmingly reported a substantial benefit from 
the anatomy videos and the innovative learning approaches 
in the subject. Overall, 89% of students reported a substantial 
learning experience from the videos (Fig. 1, Q1). All students 
reported that videos were relevant to the topic being stud-
ied and 86% of students reported the videos were relevant 
to their discipline (substantial score; Fig. 1, Q2 and 3). The 
videos and innovative approaches were reported to assist with 
understanding (91%), deep understanding (88%), and long-
term memory of anatomy (Fig. 1, 83%, Q4, 5, and 6 respec-
tively). The majority of students reported a substantial level 
of enjoyment from watching the videos (Fig. 1, 83%, Q7) and 
a substantial benefit from the innovative learning approaches 
used in the subject (Fig. 1, 94%, Q8).

Student Comments

Student comments obtained from the online surveys were 
very positive regarding both the anatomy videos and the 
innovative learning approaches (Table 1). Several comments 
appreciated the respectful way in which the videos were 
developed. Students reported that the lecturer’s enthusiasm 
was contagious, that the videos were a game changer, and 
that the innovative approaches used in this subject boosted 
confidence, were engaging, and enjoyable.

Assessment

The final results for this subject (exam 1 + exam 2) reflected 
the success of the online anatomy learning that occurred this 
session (n = 123; Fig. 2). Student results improved signifi-
cantly from exam 1 to exam 2 as they became more confident 
and as they developed their skills for deep and long-term 
learning. Interestingly, many students displayed their newly-
learned skills during the oral viva’s (oral examination), using 
hand and body gestures to present their answers. The average 
mark for the oral viva was 88%, and they provided an oppor-
tunity to see what student’s had learnt with a very low risk 

of academic integrity. There was a significant correlation 
between the oral viva mark and the mark on the final exam 
(r = 0.8644, P < 0.0001). Over 78% of students obtained a 
distinction (75–84) or high distinction (85–100) as a final 
mark. Although the majority of final marks were high, there 
were still a few students who failed the subject suggesting 
that the standard of testing was not easy. This is further seen 
in Fig. 2B, where we see a histogram establishing a higher 
frequency of high distinctions in 2020, and less fail grades, 
compared to average grade distributions seen from 2017 to 
2019. The proportion of students obtaining high distinctions 
increased markedly from an average of 32.2% between 2017 
and 2019 (range 20–39%) to 54.8% in 2020 using online 
anatomy teaching during the pandemic. Notably, the pro-
portion of students obtaining fails in the subject decreased 
significantly from an average of 22.6% during 2017–2019 to 
1.6% in 2020 during the pandemic. Subject progress rates, 
calculated as the percentage of students receiving a passing 
grade remained stable from 2015 to 2019 at 84–85%. In 
2020, the progress rate increased by 10 to 94%.

Fig. 2  A Correlation between 
the viva (oral examination) 
mark and final exam mark, 
expressed as a percentage. 
Pearson correlation coefficient 
r = 0.8644, P < 0.0001. B The 
average grades for Head and 
Neck anatomy from 2017 to 
2019 taught with an on campus 
residential school and taught 
exclusively online in 2020. Data 
is expressed as a percentage

Fig. 3  Boxplot of the distribution of subject grades in Head and Neck 
anatomy in 2018, 2019, and 2020. #Significantly different from 2018 
and 2019 subject grades, P < 0.05
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A comparison of the distribution of subject results from 
2018 to 2020 is summarized in Fig. 3. As can be seen from 
the spread of grades from 2018 to 2020, when the novel 
online teaching techniques were established, a significant 
improvement in the overall grades for the cohort was seen 
(P < 0.05).

Innovative Learning

Students were open to instruction and demonstration of 
innovative approaches by the lecturer. They were very recep-
tive to the innovative learning challenge and they produced 
very notable results. The lecturer was enthusiastic, passion-
ate, and supportive when teaching anatomy, thus providing 
a stimulating and nurturing environment that made learning 
engaging, enjoyable, and inclusive for all students. Students 
shared their work (n = 67) on the subject web page regularly 
which was appreciated by all students and encouraged peer 
learning. Interestingly, the majority of work presented was 
prepared by the mature-age students. Several students also 
put their anatomy to song that was a creative and powerful 
learning tool that they shared with the class during online 
tutorials. Examples of student work included drawings 

(Fig. 4), use of Play-doh to build anatomical structures 
(Fig. 5) and origami, 3D printing, and body painting of chil-
dren (Fig. 6). Students were encouraged to buy skulls for this 
subject, and they used Play-doh to learn the muscles of the 
face and neck (Fig. 5A) and pipe cleaners to learn the posi-
tions and course of cranial nerves (Fig. 6E). Students went 
out of their way to draw on screen doors, walls, furniture, 
and mirrors in their homes (Fig. 7A, B). During online tuto-
rials via Zoom, students were always happy to share their 
work and use their hands, arms, and bodies to demonstrate 
anatomy in motion (Fig. 7C). The lecturer offered feedback 
and positive praise for all the creative and productive work 
produced by students.

Discussion

Anatomy is a subject that is not commonly conducive to 
an online format. However, for this subject, we were able 
to implement a highly engaging, motivating, and efficient 
model for online anatomy learning. Our work differed from 
most previous reports in that we successfully taught anatomy 
exclusively online.

Fig. 4  Student drawings shared with the class via the subject LMS page. Creativity and the use of colour were encouraged. Muscles of facial 
expression (A), Circle of Willis (B, E, F), skull (C), mouth (D)
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The advantages of using anatomy video recordings  
combined with the use of experiential learning through the 
innovative approaches were a high level of engagement and 
motivation and an improvement in final results compared 
with previous years. An increase in the proportion of stu-
dents obtaining high distinctions demonstrated the success 
of the online delivery of anatomy at CSU during 2020. More 
notably, a significant decrease in the proportion of students 
failing the subject was an indication of the efforts of the 
lecturer to engage students and to assist students to learn 
effectively. This resulted in an increase in the subject pro-
gress rate and student grades. In response to COVID-19, all 
examinations were moved into an online format in 2020 and 
the head and neck examination was not invigilated. It could 
be argued that students’ grades were inflated in 2020 due to 
this fact; however, the authors feel that the increased engage-
ment that was observed during the subject was reflected in 
the higher quality of assessment and not because the exam 
was moved online. To ensure the academic integrity of the 
subject, the viva (oral examination) was introduced as an 
assessment item. Students were asked 10 questions for which 
they provided a verbal reply over Zoom to both the lecturer/
marker and a second academic acting as a moderator. There 

was a very high, significant, correlation between the invigi-
lated viva (oral examination) and the non-invigilated final 
exam. Furthermore, the final exam was time limited, reduc-
ing the opportunity for academic misconduct. Analysis from 
24 subjects in the same University Faculty found no differ-
ence in exam marks or cumulative marks between 2019 and 
2020 with Zoom invigilation [34]. There appears to have been a 
clear shift in marks upwards that was most apparent at either 
end of the scale. Using the innovative approaches, students 
tended to achieve higher marks through increased motiva-
tion and effort, therefore resulting in fewer fails. In fact, it 
appeared that lower performing students benefited most from 
the subject improvements. This is particularly advantageous 
in subjects that have high fail rates. One student in particular 
went from a fail mark of 48% in the first exam to a mark of 
89% in the final exam, pushing their grade up from a fail to 
a high credit. This student asked the chief investigator for 
assistance and attended several zoom sessions to improve 
their learning approaches; there was a clear improvement in 
motivation and effort. This appeared to happen to many stu-
dents who were able to obtain higher grades than expected. 
The use of innovative approaches has been shown previously 
to increase student engagement, learning and results [31, 

Fig. 5  Students were encour-
aged to use Play Doh as an 
innovative approach to learning 
anatomy. Muscles of facial 
expression (A), pharyngeal 
arches (B), inner ear (C), and 
cranial nerves (D). Pictures of 
their work were shared via the 
subject LMS page
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32]. At CSU in 2020, students displayed a clear improve-
ment from the first to the final exam, suggesting an improve-
ment in their “learning skills” and development of their deep 
learning. The use of online videos, though time-consuming 
initially, was a valuable and good replacement for face-to-
face anatomy practical classes. The anatomy videos allowed 
consolidation of knowledge and learning of the topics using 
cadaveric tissues.

Furthermore, the encouragement of innovative learning 
together with the anatomy videos offered a novel alterna-
tive to face-to-face teaching. It has been reported that an 
engaging and supportive teacher assists student learning 
through positive peer interactions and interest in the sub-
ject [35]. The student work produced demonstrated enthu-
siasm and engagement and self-isolation and lockdown 
appeared to encourage greater creativity among students. 
Students had a lot more time to dedicate to their stud-
ies, and they produced many valuable and educational 
pieces of work that were shared amongst the cohort, thus 

encouraging peer interactions. Peer interactions are impor-
tant in developing social skills for collaborative learning 
which increases motivation for students to learn. “Engage-
ment Theory” proposes that students need to be engaged in 
meaningful learning activities involving peer interaction 
to achieve deep learning [35–37]. The encouragement of 
gestures by the lecturer was another innovative approach 
to improve student learning in this subject. The use of 
gestures by the lecturer in this subject had a trickle-down 
effect on the students, and they used these regularly in the 
tutorials and in the viva (oral examination). It has been 
reported that that the use of gestures can change cogni-
tion and improve understanding [38]. Moreover, gestures 
have the power not only to reflect a learner’s understand-
ing, but also to change their understanding. Teachers’ ges-
tures can guide student’s attention and lead to increased 
student gesturing that improve learning and understand-
ing [39]. The innovative learning approaches were very 
engaging and motivating and appeared to lead to deep and 

Fig. 6  Engagement was high using the innovative approaches. A moveable larynx made by origami (A), production of a 3D skull (C), and body 
painting of children (D) and use of skulls to learn external ear (B) or foramina for cranial nerves (E) were a few examples of student creativity
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life-long learning. Students demonstrated clear develop-
ment of self-directed learning skills during the subject. 
Most importantly, the innovative approaches were a lot of 
fun for students and they led to good learning outcomes 
and grades. Most of the students who scored distinctions 
and high distinctions were the same students that shared 
their creative, innovative work with the class. The mature-
age students doing this course (30–50 years old) tended to 
be the ones most engaged with the innovative approaches 

and many explained how they enjoyed learning in such a 
different way “The lecturer encouraged us to try new ways 
of learning and I found myself painting my children’s faces 
and making plasticine models to consolidate my learning 
– processes I had never thought about using when I had 
previously studied.”

We did not appear to have major issues regarding connec-
tivity. Tutorials and assessments were scheduled to ensure 
that all students were able to attend, despite their geographi-
cal location (Western Australia, Antarctica). Students had 
access to many anatomy applications on their computers and 
mobile phones, and while these were valuable, the major 
engagement occurred through the anatomical videos and 
innovative learning approaches used in this subject at CSU 
during COVID-19.

As we cope with this pandemic, being able to compro-
mise, and adapt in practice and curriculum design and teach-
ing delivery, is important. Changes to curriculum normally 
take years to research, enforce, and evaluate. However, the 
current crisis has forced academics to make radical adjust-
ments in a short period of time. This was a global issue that 
impacted the higher education landscape and indeed was 
the situation at CSU during 2020. The lecturer was able to 
come up with a suitable alternative to face-to-face learn-
ing within a few weeks. The use of these videos combined 
with innovative learning approaches was a novel, engag-
ing, valuable and efficient experience that will add valuable 
experiences for improved practice in anatomy teaching. We 
propose that online anatomy videos of cadavers combined 
with innovative approaches are an efficient and engaging 
approach to replace face-to-face anatomy teaching under the 
current circumstances. Almost all anatomists believe that 
anatomy education is likely to change permanently given the 
scale of change during the pandemic, with some concerned 
that this change will call into question traditional laboratory-
based approaches, in favour of modern (now trialled) online 
and remote learning approaches. This was our experience at 
CSU during 2020. This work will provide experimentation 
with new online teaching techniques and reshape learning 
and teaching spaces to build new experiences for students 
and staff.

Moving forward with online anatomy teaching and learn-
ing, assessments remain the most complicated and yet to 
be determined component of Australian and New Zealand 
anatomy education. Online assessments introduce new chal-
lenges for integrity and fairness of results, and much work 
will need to be done to improve and optimize assessment 
processes for online anatomy subjects. Students have been 
reported to prefer online examinations compared to paper 
exams, due to greater flexibility and faster access [40–42]. 
It has been reported that student performance does not dif-
fer significantly across online and traditional examination 
modes [43–45]. It has been reported previously that a strict 

Fig. 7  Students took advantage of their own homes, drawing on pan-
try doors “Pantry Willis” for the Circle of Willis (A), walls, and mir-
rors. One student drew everything backwards so he could see it in the 
mirror when in the bathroom (B). The use of hands and bodies for 
learning was encouraged as can be seen here where a student remem-
bered the position of the posterior cricoarytenoid muscle on the back 
of the larynx with the use of her hands (C). She taught this to the 
entire class who were seen to use this in their oral examinations
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assessment time limit played an important role in maintain- 
ing academic integrity [46]. Our experience running  
online examinations was good. Students appeared to show 
integrity in completing examinations and we believe that 
the limited time for examinations made cheating difficult, 
which was confirmed by including the viva (oral examina-
tion) assessment.

Conclusion

We have managed to implement an engaging and successful 
transition to teaching human anatomy exclusively online at 
CSU. The combination of anatomy videos recorded in the 
laboratory using cadaveric tissues with innovative teaching 
approaches provided a powerful, non-didactic approach that 
encouraged self-directed learning, deep and life-long learn-
ing. Students were shown “how to learn anatomy” using 
experiential approaches that promoted high engagement 
and a shift in attitudes towards learning. This study sup-
ports the report that the role of an anatomy teacher is not 
to teach students anatomical facts, but rather to teach them 
the learning skills that will serve them throughout their stu-
dent and professional lives [32]. Online anatomy delivery 
during the pandemic resulted in surprising creativity that 
encouraged peer learning and benefited the whole student 
cohort and resulted in high final results for students. Subjects 
like this one at CSU will offer community engagement by 
offering alternatives for minorities and integration between 
secondary and tertiary education. Due to the success of the 
online delivery of Head and Neck Anatomy in 2020 during 
COVID-19, this subject will run as an exclusive online sub-
ject from 2021 onwards.
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