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Abstract: This article is a descriptive and reflective piece on the strategic adaptations that
facilitated and enabled the teaching of anatomy and related basic medical sciences to medical
students in an African medical school that never shut down during the COVID-19 induced
lockdown of the year 2020. The article considers the roles of educational technology,
innovations, media and how these were used to achieve learning objectives with optimal
outcomes during the lockdown. Specific technologies and innovations including the
Anatomage Table, Complete 3D Anatomy software, and the use of High-Fidelity
Mannequin were deployed to facilitate effective teaching of anatomy and related basic
medical sciences. This was aided by the robust use of a learning management system –
Canvas, as well as internet facility for connection, videoconferencing, online sessions and
online-based assessment in a strategically organised manner. This system was dynamic
enough to respond to changes in COVID-19 related government policies including the
lockdown and social distancing-related adjustments in the physical settings. The outcome
was that the teaching of medical students did not stop, and optimal results were achieved.
The article considers the roles of educational technology and innovations as well as the
media and how these were used to achieve learning objectives with optimal outcomes during
the lockdown. It is believed that this experiential piece would inspire and inform other
medical schools on the benefit of building robustly dynamic medical school systems as well
as the use of innovations in times of challenges. The article also considers both the
limitations and benefits of technology in teaching anatomy. Very importantly, specific
tools, innovations, and technologies were considered as used, and the information provided
might be a guide for other potential users. Ultimately, the lesson learned would be of use to
us and we believe we could also benefit many others.
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Background
The University of Global Health Equity [UGHE], located in Rwanda, East Africa, was
one of the very few African institutions that was never shut down as a result of the
global shutdown induced by the COVID-19 pandemic. The SARS-CoV-2 emerged as
a novel virus, with an outbreak that was first reported in Wuhan, China, in late 2019
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and that eventually turned global. It soon turned into a 
pandemic.1 African states introduced lockdown measures in
the first quarter of 2020 and almost all tertiary level aca
demic institutions were closed. UGHE’s strategic response
was to take active steps and virtualise the teaching-learning
activity within a short period of time. A major step towards
achieving this was to leverage on an existing robust
Learning Management System [LMS] and introduce
resources. Adequate considerations were given to all essen
tial factors to facilitate optimal learning experience for lear
ners and best possible outcomes.2 This essay describes these
interventions, especially in terms of the use of robust
e-learning strategies, including experiences and lessons
learned.

Systematic Adjustment
The Canvas is a globally trusted LMS.3–5 Prior to the
COVID lock down, quality efforts had been put in place
to use Canvas in a very robust manner to engage both the
faculty and student, and without which it was impractical
to teach in the school [Figure 1]. This robust use of the
LMS and the experience with such a reliable LMS enabled
the institution to migrate to the online or virtual learning
environment, with strategic adjustments but without nega
tive fallout. While the migration was universal as much as
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the institution was concerned, different components of the
medical school system, especially the basic medical
sciences division, were required to make specific adapta
tions based on their peculiarities that are associated with
the contents and the delivery modes for these subjects
following best practices and quality evidence. Online lec
tures were optimised for the best possible outcomes rela
tive to programme.6,7
Systematic adjustment here refers to the strategic and
methodical changes that constituted the process of visua
lizing the delivery of the basic medical sciences compo
nents of the medical education in UGHE. These
adjustments are highlighted as follows:
1. Using the LMS as the platform for all learning
materials.8,9
2. Prioritising the use of multimedia to enhance student
learning experiences.10
3. Integrating all other resources including the library
unto the LMS.
4. Integrating plugins in the form of social media and
communication tools unto the LMS.
5. Sourcing, developing, organising and uploading
learning material including media- audios, videos,
illustrations, animations, etc., unto the LMS.

Figure 1 UGHE Canvas page illustrating the use of the LMS to integrate media and technology with all other learning materials to provide infrastructure for virtual learning.
Notes: Original figure captured from UGHE Canvas Guide; 2020. Creative Commons (https://creativecommons.org/licenses/by-nc-sa/4.0/).
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6. Acquiring skills and developing proficiencies in the
use of the various media to facilitate and enhance
learning.
7. Training and e-training of faculty and students.

Use of Videos
Educational videos are generally useful, and they have
been considered of good value in medical education.11,12
Educational videos might help address the problem of
cognitive load when, for instance due to long hours of
didactic teaching in the online environment. Furthermore,
UGHE adopted Flipped Class and other pedagogies, such
as the Team Based Learning [TBL], and the Case-Based
Collaborative Learning [CBCL]. Flipped classroom has
shown evidence to improve learning outcomes, not just
in terms of student performance as measured through
assessment but also in terms of competency and internali
sation of information with the benefit of facilitating con
tinuing learning better.13,14
The use of educational videos therefore became quite
important as a vital educational resource and was based on
the need to have a collection of resources of various types. It
is however usually a challenge to ensure that appropriate
quality videos are used to help students learn and to optimise
their learning experiences. To this end, we mostly engaged
in the use of professionally produced videos that were com
mercially available. We used the Osmosis videos15,16 and
ScholarRx videos.17 In addition to these, videos produced by
subject teachers themselves could be used, as well as videos
that were freely available on the internet, such as videos
from the Khan Academy11,18 and videos shared with us from
partners institutions (Stanford and UC Davis). Faculty mem
bers were required to review and approve the videos before
use. In line with best practices, it was considered important
for teachers to make these videos available on the learning
management system [LMS] through specific links. In addi
tion to these, faculty members were required to write brief
notes on the objectives of the video as well as the key
concepts and sometimes generate questions for reflective
practice. Educational videos allowed for flexibility, espe
cially to choose whether a class might be synchronous or
asynchronous.

Use of Audios
Audio materials in medical education are often best used
in addition to illustrations or photographic representa
tions in such a way that learners can see the illustrations
and listen to the audios and in an attempt to explain the
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illustrations or information.19 Audios were integrated
into the PowerPoint presentations at strategic points
and at specific times. For example, using the audio
recording tool on the PowerPoint presentation of the
Microsoft application could produce recorded voicing
that provided further explanations to diagrammatic, and
pictorial information or text. This was also somewhat
under the control of students and could be optional as
one might choose not to play a particular audio if the
student is satisfied with the text, diagrammatic or photo
graphic illustrations. Generally, and based on the avail
able evidence, such audios were expected to be
relatively short – typically less than 5 minutes in most
instances. This is to ensure that learners remained
engaged as they considered other information that
would be provided. Audios could just be teacher’s
voice over already prepared PowerPoint slides or illus
trations. Alternatively, suitable audio presentations can
be integrated into such PowerPoint presentations and/or
illustrations.

Use of Computer-Based Educational
Programs and Technology
Computer educational programs were also used to support
the transition from the predominantly didactic mode of
delivery to the predominantly virtual mode of delivery.
The Complete 3D Anatomy educational program by
Elsevier [Figure 2] was used for the teaching of functional
Anatomy and some aspects of physiology. The voice
recording features enable the creation of videos by com
bining the dynamic 3D representations and creations to
create video lectures that can be linked to the learning
management system or shared with a group of learners
directly through the programmes platform. In addition to
the new dimension to enhancing learning that the use of
the 3D software offers; it offers the kinesthetic advantage
based on the VARK theory of learning.20–22
Anatomage Table [Figure 3] was also used. It is
a software-enabled technology and innovation that is
being used for the purpose of teaching anatomy and phy
siology, including certain aspects of histology and embry
ology, comparative anatomy and pathology. The
Anatomage Table is a commercial product of the
Anatomage company in the USA It could serve diverse
purposes depending on the need of the student and
a proficiency of the user. These uses may include but not
limited to virtual dissection, virtual 3D atlas, teaching aids,
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Figure 2 The Complete 3D Anatomy Interface. The all-in-one platform allows for the creation of content from course materials which include videos [self-made and readymade], 3D human body models and the resources from the platform online store. On this platform, videos, audio, simulations and animations can all be created and
integrated and made available to learners who also link with the platform or through the LMS.
Note: Original figure captured from Complete 3D Anatomy, 2020, @3D4Medical.

Simulations
UGHE has an integrated curriculum. The integration is
described as both horizontal across the Basic Medical
Sciences disciplines and vertical across the Basic
Medical Sciences, Laboratory Medical Sciences, and
Clinical Sciences with carefully determined structure and
instructional methods. One way of achieving effective
integration in modern medical curricula is Medical
Simulation. Simulation links basic sciences and clinical
Figure 3 The Anatomage Table 7 for Anatomical dissection, physiological/func
tional simulation, demonstration and teaching facility.

virtual simulator of the human body structures and
functions.23 High fidelity mannequins were also used to
complement other resources as described.
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medicine. UGHE has a simulation facility [Figure 4], run
by experts, educators, and physicians. High-fidelity man
nequins were used in the simulation facility.
High Fidelity Simulation is an educational technology
and pedagogy that uses sophisticated manikins in simulated
patient environments. It is also known as a human patient
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Figure 4 Medical education simulation facility setup at the UGHE.

simulator or high-fidelity simulators. This method engages
computerized systems to control full-body manikins that are
programmed to give realistic physiologic responses to lear
ners’ actions [Figure 4]. As such, these manikins can
demonstrate physiological and pathophysiological processes
normally, and in response to interventions, making them
highly useful to teach complex phenomena and to integrate
several dimensions of basic medical sciences in single ses
sions. The manikins can breathe and talk, sleep-and-wake
up, for instance, they are also capable of delivering babies,
bleeding, and making vomitus. They can be used to learn
and manipulate almost all major vital and physiological
signs, such as the pulse, heartbeat, ECG among others. All
these features allowed for a better presentation of structures,
functions, symptoms and medical skills to learners.24

Further Thoughts and Recommendations
It is very clear that the teaching of Anatomy and related
basic medical sciences to medical and allied health stu
dents could be improved with strategic adaptations, and

the use of technology and media [Figure 5]. The COVID19 pandemic has simply provided insight into the roles and
benefits of technology and innovation as well as their
creative uses. It is now almost certain that the continual
integration of technology into medical education is essen
tial in order to improve learning outcomes and address the
cognitive load that might be associated with the volume of
basic medical science content in medical education and
training.25 While certain traditional pedagogical practices
are almost synonymous with the teaching of Anatomy, of
which cadaveric dissection is one, it would be impractical
to imagine the stoppage of medical education globally
should the pandemic last for several months with limited
cadaveric dissections. Hence, technology remains
a reliable means of ensuring that students do not suffer
from deficits that are created by the inability to adapt and
embrace available benefits that technology might offer.
We, therefore, join a number of authors in their advocacy
for the use of technology and creative adaptations to
ensure proper teaching of Anatomy despite the constraints

Figure 5 An illustration of the adaptations and integrations that enabled the optimal use of media towards virtualising the school during the COVID-19.
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that have been caused by the COVID-19 pandemic26 It is
also evident, for example, in the United Kingdom that
such adaptations are being made and with evidence of
successes.27
It is important to state that despite the huge benefits
offered by the adoption of technology and the adaptations
that enabled continuous teaching with optimal results dur
ing the COVID-19 lockdown as discussed, there were
a number of limitations that we identified. These limita
tions included learning methods that were impractical.
While they might not absolutely stop teaching and learning
activities, it would become important specifically to
address them in order to specifically address their implica
tions and mitigate their effects.
Limitations of teaching during the COVID era:
1. Dissection of cadaver – this was limited due to
COVID-19 lockdown and social distancing
measure.
2. Laboratory hands on training: social distancing
measures made many laboratory hands-on sessions
impractical.
3. Onsite histology and embryology experiments: this
was also limited due to lockdowns and social dis
tancing measures.

Recommendations
1. Investment in technology might better help institutions
to adapt to new or alternative models of learning in times
of emergencies and constraints, such as the one caused by
the COVI-19 situation.
2. Adopting multiple learning methods and adopting
dynamic approaches such as blended learning might help
for ease of adaptation.
3. Using evidence-based methods to facilitate learning and
teaching would make institutions resilient in terms of
achieving their curricular learning objectives.
4. Educating medical educators and helping them to use
diverse pedagogical methods would help institutions to be
more resilient in times of challenge.

Conclusion
We believed that a number of factors were responsible for
the effective adaptations that facilitated the effective deliv
ery of Anatomy sessions. This included the robust use of
a reliable LMS, the robust use of Anatomy and medical
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education innovations including the Complete 3D soft
ware, media – audio and video recording of sessions,
animations, high fidelity simulations, video conferencing,
while all these were combined with well-timed online
synchronous learning. The adaptations yielded a dynamic
and unconventional mode of delivery that was neither
purely synchronous nor totally asynchronous. Noting that
anatomy is a peculiar basic medical science because of its
importance to medical education and relatively practical
aspects, these adaptations allowed for successful delivery
with minimal limitations. This might provide insight into
what Anatomy educators and other departments might do
to creatively adapt systems to meet their needs in similar
situations.
We would describe our experiences with these adapta
tions as being challenging, exciting, rewarding and ful
filling. The institution has successfully completed an
academic session without any interruption or disruption
despite all limitations and problems that had come with
the COVID-19 pandemic. It was challenging because it
required both teachers and learners to adapt to the new
normal and to keep learning on how best to be involved in
the activities of teaching and learning. It was fulfilling
because it has been successful. It was rewarding because
there is evidence for success. Clearly, there are several
lessons to learn, including how to optimise the use of
media, technology and the innovations. These lessons
will be taken forward towards improving learning and
teaching activities in the future.
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