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Background: Reflecting on teaching is commonly cited as a fundamental prac-
tice for personal and professional development. Educational research into the
scholarship of teaching and learning anatomy includes engaging in discipline
specific literature on teaching, reflecting on individual teaching methods and
communicating these findings to peers. The aim of this paper was to formally
assess the opinions of senior anatomy instructors regarding the state of anatomical
knowledge at their respective institutions.

Materials and methods: An open-ended questionnaire was devised consisting of
eight direct questions seeking opinions on anatomy teaching, knowledge, potential
educational developments and general thoughts on the teaching of anatomy to
medical students. These were distributed to senior Anatomy Faculty (identified
by the author by their affiliation with the Anatomical Society of Southern Africa)
based at the eight national medical schools within the country.

Results and Conclusions: A number of key themes emerged. Most senior fac-
ulty felt that the standard of medical education at their respective institutions
was “good.” However, emphasis was also placed on the “quality of teaching”
incorporating clinical scenarios. There were also indications that staff are split
into those that are keen to do research and those that are happy to provide
teaching to medical students as their primary function. Several challenges such
as time constraints within the curricula, lack of cadavers to reinforce knowledge
and lack of appropriately qualified staff were highlighted. Recommendations
included fostering partnerships with both clinicians and medical scientists into
the anatomy curriculum thus improving teaching and research. (Folia Morphol
2019; 78, 4: 871-878)
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INTRODUCTION

Anatomy has been the cornerstone of medical
education for hundreds of years [14]. However, in
the recent past, anatomical teaching has become
a remarkably controversial area of medical educa-
tion [11]. In South Africa, the literature pertaining
to anatomical education has focussed on the decline
of the discipline in the medical curriculum [31], the
clinical relevance of problem-based teaching [5] the
relevance of clinical anatomy as the basis for clinical
examination [4], the challenges facing medical edu-
cation in South Africa [23] and the improvement of
academic performance of medical students by the
implementation of problem-based learning [16].

In addition, South Africa has, in response to in-
ternational tendencies in higher education, also em-
ployed outcomes-based education with the need
for student competence as outlined by the recom-
mendations and guidelines of the South African
Qualifications Authority (SAQA) [32] and the Health
Professions Council of South Africa (HPCSA) [15].
Raubenheimer et al. [30] have recently highlighted
the role of the Undergraduate Education and Training
Subcommittee of the Medical and Dental Professions
Board (HPCSA) in developing core competencies for
clinical practice in South Africa in association with the
different training institutions and the South African
Committee of Medical and Dental Deans. These com-
petencies, when applied to anatomical education,
comprise theoretical knowledge of anatomy, having
the skill to apply the knowledge three-dimensionally
(practically) and being able to apply the knowledge in
clinical contexts [30, 32, 33]. However, the HPCSA has
not defined a national core anatomy curriculum; thus
each University has implemented its own anatomy
curriculum. According to Kramer et al. [18], whilst
these curricula have some similarities, they also differ
markedly from each other. Irrespective of curricular
changes, accurate and comprehensive knowledge of
anatomy undoubtedly is essential for safe and sound
clinical practice [2, 8, 15]. The subject of anatomy
is well known to be a discipline that presents most
students with a challenge. It is a unique subject in
that “it represents a huge set of facts, codified in spe-
cialised language” which requires “its own customary
approach to teaching and learning” [8]. Anatomical
competence involves an in-depth understanding and
appreciation of the human body through the ability
to assimilate and apply knowledge [2]. According to
Smith et al. [35], the teaching of anatomy also has
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the ability to influence student aptitude, as it would
affect the different learning approaches that students
adopt. The literature presents us with a polemic re-
lationship between two key perspectives on learning
anatomy viz. cadaveric dissection (the traditionalist
approach) versus the latest computerised materials
(the modernist approach) [27].

In addition, many anatomists and clinicians are
of the impression that anatomy is in a state of crisis
[36, 38, 39]. This impression has been brought on
by a reduction in the number of hours dedicated to
anatomy [13], the shortage of cadavers to sustain wet
laboratories [10], the lack of gross anatomy teachers
and the lack of structured programmes [39].

Since this qualitative study is unique, it is the first
in South Africa to investigate professional anatomists’
perceptions of anatomical competence of students
and teaching methods at their respective institutions
as they represent a group of individuals who are
committed to their discipline.

MATERIALS AND METHODS
Design
This was a descriptive study with a qualitative
focus which aimed to glean an understanding of
the perceptions of anatomists with regard to their
disciplines from the 8 national Medical Schools in
South Africa (Table 1).

Sampling

The researchers chose a small sample for this
qualitative inquiry as this enabled us to understand
the central phenomena of the study [7]. Lecturers
involved in teaching anatomy to health science stu-
dents were purposively sampled. The number of years
of teaching experience ranged from 6 to 40 years. In
South Africa health science students comprise med-
ical, nursing, physiotherapy, occupational therapy,
speech therapy, dental therapy, oral hygiene, optome-
try and pharmacy students. Fifteen lecturers agreed to
voluntarily participate in the study. Furthermore, two
additional clinicians were sampled to validate views
regarding anatomical competence. Ethical clearance
was obtained from UKZN's Biomedical Research Ethics
Committee (BE386/15) and lecturers gave informed
consent to participate in the study.

Data collection instruments

We used open-ended questionnaires to obtain data
to gain a real understanding of lecturers’ perceptions
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Table 1. Profile of participants (n = 17) in the survey conducted

Institutions (number of participants) Qualification Years of experience
PhD MBChB ~ MSc/M Med Teaching 0-10 11-20 21-30 3140
Science qualification

Sefako Makgatho Health Sciences University (2) 0 1 1 0 1 - - 1
University of Cape Town (2) 2 0 0 0 - - - 2
University of the Free State (1) 0 1 0 0 1 - - -
University of KwaZulu-Natal (6) 2 2 2 0 3 - 1 2
University of Pretoria (1) 1 0 0 0 - 1 - -
University of Stellenbosch (1) 1 0 0 0 - - - 1
University of the Witwatersrand (5) 3 2 1 1 1 2 2 -
Walter Sisulu University (0)* - - - - - - - -
Overall (17) 8 6 4 1 6 3 3 5

*There were no respondents from Walter Sisulu University.

Table 2. Schedule of open ended questions for faculty

1

2
3.
4

it in a clinical setting?

ol

. What are your views regarding anatomical education at your Institution?

. Are you currently or have you previously been involved in clinical teaching? If so, for how long?

In your opinion do you think that students are taught clinically important anatomy?
. In'your opinion do you think that students you come across have the proper general anatomical knowledge and the ability to interpret

. Do you think that cadaveric dissection to teach anatomy is necessary? Please explain further.

6. What are your views with respect to the use of any additional teaching modalities in anatomy, for example the use of plastinated specimens, the use
of computer software packages and radiological images? Further, do you have any suggestions of what teaching resources should be used to teach

anatomy adequately?

7. Do you have any suggestions to improve the delivery of anatomy knowledge at undergraduate and postgraduate levels?

8. Do you have any additional information that you would like to share?

(Table 2). The rationale behind these questions was
to allow participants to reflect on their teaching ex-
periences and to provide insight into views regard-
ing student knowledge and teaching methods. The
questionnaire was initially piloted on three lecturers;
thereafter the researchers decided to add questions
for clarity (Questions 6 and 7).

Data analysis

The researchers used analytical induction [17] to
uncover categories within the set of data to derive
an understanding of typical perceptions held by in-
structors. We did this to allow for patterns, themes
and categories of analysis to develop from the data
[26]. The first author (L.L.) used a colour coding sys-
tem to organise the data into categories by clus-
tering ideas that pertained to the same concept. In
order to validate the data, two other academic staff
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members who were not involved in anatomy teach-
ing coded the data, thereby ensuring triangulation.
According to Denzin and Lincoln [9], triangulation is
a procedure that reduces the likelihood of data being
misconstrued and involves the combination of two or
more investigators within one study to increase the
credibility of findings and limits prejudice. The first
author then met with the independent reviewers to
determine categories from which broad themes were
identified and extracted.

RESULTS

Demographic data

The sample of this study consisted of a total of
18 participants of whom 9 were male and 9 were fe-
male. These participants came from 7 of the 8 national
medical schools (Table 1). The highest qualification of
the majority of respondents was a Senior Doctorate in
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Medicine (1), PhD (8) with 2 of these also being med-
ically qualified. Qualifications of other staff included
MBChB only (4); Master of Science (3) and Master of
Medical Science (2). Of these participants, one had
a postgraduate qualification in education and training
practice. In terms of years of teaching experience, 9 of
those surveyed had more than 20 years of experience,
whereas only 2 respondents had been teaching for
less than 6 years (Table 1).

Thematic analysis

The recorded data produced two major themes viz.
(i) anatomy teaching and resources and (i) challenges
to the teaching and learning of anatomy. Subthemes
are further reported within each respective theme.

Theme 1: Anatomy teaching and resources

Faculty from the various institutions held a di-
chotomy of opinion with regard to the adequacy
of anatomical knowledge and subsequent student
competence.

Teaching for practice

Some anatomists were of the view that excellent
teaching of human anatomy was maintained at their
Institution.

“We teach students that which they need to know
to make them confident practitioners and equip them
to be of optimum service to their clients/patients.”
(Participant 2)

Partnerships with clinicians

It was suggested that anatomy be taught in
an interdisciplinary manner with input from gross anat-
omists and fostering partnerships with clinicians and
not be taught in isolation as is the current status quo.

“It would be good if it (anatomy) could be ex-
panded to relevant clinical problems. It is a time
factor but must be considered. | think that anatomy
must be taught between anatomists and clinicians
(radiologists). Have seminars with multiple disciplines
in selected topics, e.g. respiratory disease can have
anatomist, pathologist, clinician and radiologist. Can
include pharmacology)”. (Participant 16)

“Students are taught aspects of anatomy in iso-
lation i.e. histology, embryology and morphological
anatomy are taught as separate subjects at some
institutions and this hinders the students ability to
integrate the knowledge into a clinical setting.”
(Participant 10)
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“Need to interact more with clinicians and involve
them in teaching our students in 2™ year.” (Participant 7)

Some educators were also of the view that ana-
tomical knowledge was inadequate for practice due
to the following reasons such as the subject being
taught by non-clinicians.

“Because | think a lot of the anatomy is taught
by, or the basic science teaching is by non-clinicians,
so | don’t think so.” (Participant 17)

Integration of basic sciences to clinical application

Educators also felt the need for the anatomy
taught to be clinically relevant as students find it
difficult to integrate basic science information applied
to clinical scenarios.

“It all bulges down to approach. | must add that
Anatomy is first of all a discipline to provide informa-
tion of the normal structure. The emphasis on ‘clinical’
Anatomy should be to clearly define when it is pre-
sented to a first time student of Anatomy, a student
in the clinical years of undergraduate training and
a postgraduate student that needs a refresher course in
Anatomy for a specialisation degree in any of the clinical
disciplines. | want to believe every Anatomy department
makes provision for clinically important Anatomy and
this will vary from one institution to another within
a country and between countries.” (Participant 12)

“They struggle to make the connection between
the anatomy and a clinical setting. These students
are rote learning and it does not help them apply the
knowledge they have learnt.” (Participant 13)

Resources: cadaveric dissection

Educators felt that cadaveric dissection was indis-
pensable as it provided a holistic and three-dimen-
sional (3D) appreciation of the human structure and
promoted visual-spatial ability.

“Yes, it (cadaveric dissection) is essential — it
provides students with a holistic view of the human
structure and anatomy as well as gives them the initial
skills that will be used during later clinical rotations.”
(Participant 2)

In addition, educators acknowledged the role of
the cadaver in assisting the student to understand
humanistic values such as death and dying.

“It (cadaveric dissection) is essential. Gives a 3D
perception of the anatomy, which is important for
the understanding of anatomical relationships. Helps
the student to understand death and cope with the
perceptions of dying.” (Participant 10)
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Resources: Multimedia, plastinates and imaging

There was a unanimous consensus among edu-
cators that computer software packages, plastinated
specimens and radiological images should be used as
supplementary teaching modalities and should not
replace cadavers.

“3D animations are excellent for teaching. To see
one structure on many different views using differ-
ent modalities is essential for conceptualisation and
assimilation of the topic. They are aids and should
not replace the experiences and skills gained with
dissection of cadavers.” (Participant 6)

Some educators expressed concern regarding the
accuracy of plastic models.

“Additional modalities are useful in cases where
the anatomy is particularly complex, e.g. pterygopala-
tine fossa. The major problem with models is the level
of accuracy in representing the anatomy. Computer
based software is nice but it cannot replace the 3D
effect of a cadaver.” (Participant 10)

Core knowledge

Some instructors felt that the implementation of
the block system and “core topics” contributed to
adequate anatomical knowledge.

“We have a list of “core topics” that we cover
which was reviewed by Faculty as a whole (including
a cohort of clinicians).” (Participant 3)

Some staff also felt that some courses within the
curriculum should not be taught with anatomy. They
felt that this should be offered later on in training.

“Unfortunately some medical curricula are packed,
not with anatomy knowledge necessarily, but with
soft skills such as ethics that should be done when
basic sciences have concluded.” (Participant 6)

Theme 2: Challenges to teaching
and learning of anatomy

Anatomists were at pains to point out some chal-
lenges that are not defined by the subject area per se
but are general constraints of contemporary medical
programmes. Participants consistently highlighted diffi-
culties produced as a result of increased student numbers,
reduction in the time devoted to anatomy teaching,
inadequately trained staff and the shortage of cadavers.

Increase in student numbers

“Increased student numbers and a decrease in
lectures have made this (teaching) difficult.” (Par-
ticipant 4)
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Reduction in anatomy teaching time

“The general challenge of diminishing anatomy
time has precipitated into severe reduction in context
and length.” (Participant 14)

Staffing

“More experienced staff required to guide stu-
dents.” (Participant 7)

Shortage of cadavers

“The lack of cadavers to reinforce knowledge and
gain depth perception.” (Participant 6)

DISCUSSION

A review of the available literature, pertaining
to anatomical education in South Africa, revealed
that there is a dearth of studies associated with the
perceptions of staff related to their views regarding
anatomy teaching and learning.

Despite the fact that only 18 anatomists partici-
pated in the current survey, the results provide us with
a snapshot of the current state of medical students’
knowledge and understanding of anatomy including
the use of different teaching modalities in South
Africa from the perspective of their educators. Col-
lectively, the respondents in this study represent the
voice of well qualified (9/17 with PhD qualifications)
and experienced medical anatomy educators (6/17
have more than 30 years of experience).

There were opposing views with regard to an-
atomical competence of students. Some educators
felt that students possessed adequate anatomical
knowledge whilst others expressed quite vehemently
that students did not possess an adequate under-
standing of the subject for safe and applied clinical
practice; the latter perception in this study concurs
with the views articulated by Lazarus et al. [19] and
Singh et al. [34]. The views expressed by some South
African anatomists concur with that of Sugand et al.
[37] with regard to the reduction in anatomy teach-
ing time, decreased numbers of sufficiently trained
teaching staff and an overall reduction in dissection
happening at the medical schools countrywide. The
need for more experienced anatomists concurs with
that reported by Bergman et al. [3] who stated that
it is currently extremely rare for anatomy to be
taught by dedicated, well trained, medically quali-
fied gross anatomists. Since non-medical anatomy
teachers have a limited understanding of why the
subject is relevant from a clinical perspective, the
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decline of medically qualified anatomists are viewed
as a peril in students’ mastery of anatomical knowl-
edge [29]. In addition, generalist scientists with no
formal training or experience in anatomy are being
employed by Institutions to teach gross anatomy.
Additionally, the criteria governing these appoint-
ments are based on the fact that Institutions are
employing faculty whose first interest is research to
promote research skills and income generation [6];
thus pushing University agendas to “publish or per-
ish” [21] rather than a commitment to teaching.
Clinicians are concerned primarily with patient care
and even if they are interested in teaching, they are
restricted by large workloads [2]. Additionally, uni-
versities offer distinctly unattractive salary structures
to medically qualified anatomists, thus discouraging
faculty with clinical qualifications from taking up
teaching positions [25]. The above factors have been
implicated as having a negative impact on student’s
anatomical knowledge, agreeing with Prince et al.
[28] and Sugand et al. [37]; thus undermining the
importance of human anatomy as a pillar in medical
education.

In South Africa, a national core curriculum for
anatomical education is non-existent and each Uni-
versity is responsible for its own anatomy curriculum.
This creates a wide diversity in the modes of teaching
within human anatomy departments with varying
emphasis on the different methods individually or
in combination [14], resulting in different curricula,
different teaching time allocations, staffing numbers
and composition. If a core curriculum were in place,
both basic and clinical teachers would be cognisant
of what students are expected to learn; thus assisting
students to achieve that knowledge [2].

This study concurs with Gangata et al. [12] and
Bekele et al. [1] who report that 90% of the medical
schools in Africa have retained dissection, despite
challenges such as a shortage of cadaveric material
for teaching and poor body donor programmes.
This study also agrees with Ogunranti [24] who cites
a need for change given these challenges of reduced
time, appropriately qualified staff and shortages
thereof, declining financial allocations by Universities
and an increase in student numbers.

Collaborative teaching with clinical staff provided
many positive accounts throughout this research.
It appeared to be a key point that anatomists con-
sistently brought up to keep teaching grounded in
relevant clinical application.
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According to Fitzgerald et al. [11] the time spent
studying anatomy is worthless without quality teach-
ing resources underpinning it. Traditionally, learning
anatomy has been dissection-based [14]. South Afri-
can anatomists strongly advocate the use of cadav-
er-based dissection as this modality allows haptic
appreciation of 3D anatomy unlike any other teaching
facility. They further expressed that learning anatomy
on computerised teaching aids, plastinates and im-
aging were supportive tools and should not replace
the cadaver. According to a recent news report [22],
the President of the Anatomical Society, stated that
using the cadaver also helps with developing the
emotional skills of students, something that computer
graphics can never replace. She elaborated that, “/t
is extremely important for any medical or medical-re-
lated student to learn the anatomy first hand from
a human body; knowledge can never be replaced by
computer program or by handbooks. This is leading
to huge problems for all of us at medical schools as
we do not have enough cadavers to do the training
that we need to do.”

Limitations of the study

There are a number of limitations to the current
study. Response rates from faculty were poor; no staff
from one of the medical schools in the country (Walter
Sisulu University) responded to the questionnaire. It
is acknowledged that the findings of this study may
not be generalisable beyond South Africa. It would
be of great interest to examine the views of senior
medical students and junior doctors regarding their
perceptions of the anatomy that they were taught
and how this has impacted in their clinical compe-
tence. It would also be simultaneously necessary to
ascertain their views on which teaching tools they
found beneficial and whether this methodology had
in fact perpetuated life-long learning. Strength of
the study is that it is unique in that it has for the first
time ascertained views via anatomical research in our
country and these are not just anecdotal sentiments
but rather reports on responses from very senior
anatomists.

This study serves to highlight the challenges faced
by anatomy educators in South Africa. Core knowl-
edge of anatomy is essential and learning objectives
should be the same across Universities whatever
teaching approaches are adopted within a curricu-
lum. Faculty consistently indicate the need for human
cadaveric dissection as a teaching tool, supplemented
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by a variety of additional resources. The challenge
should not be to determine supremacy of one meth-
odology over another; rather to maximise the learn-
ing benefit available from the different methods. In
summary, we believe this work highlights a clear need
for research that addresses not just the learning of
anatomy, but also advocates the need for anatom-
ical requirements of cutting edge clinical practice.
We invite our colleagues to forward comments and
debate our suggestions.

RECOMMENDATIONS
AND CONCLUSIONS

Ideally, the professional accreditation body viz. the
HPCSA, in consultation with local medical education
societies need to consider a national core curriculum
to be adopted by all medical schools countrywide
to create standardised norms for the discipline. It is
also recommended that clinically relevant teaching
that encourages the application of anatomy learning
to medical situations, particularly those situations
that are commonly encountered by junior doctors,
be implemented. As recommended by Bergman et
al. [2], it is not inconceivable for anatomists and
clinicians to agree upon a core curriculum. Louw et
al. [20] highlighted the peculiarities between “gen-
eral” and “specific” anatomies and how these can be
taught using different teaching methods, learning
materials and assessment programmes. The devel-
opment of postgraduate courses in anatomy should
be formulated to address the inadequate anatomical
knowledge after graduation. Such courses will ensure
that early postgraduate training programmes include
formal teaching in anatomy. In addition, a review of
the formal clinically applied anatomical offerings in
postgraduate specialist courses in medicine may be
necessary. Staffing issues can be addressed by capaci-
tating current faculty and appointment of only skilled
gross or clinical anatomists to be allowed to teach
within the discipline. It is recommended that the
Anatomical Society of Southern Africa, in consultation
with anatomy departments within the country, set
up accredited training programmes for anatomists.
It goes beyond the scope of this paper to discuss the
enhancement of professional recognition, but we
would recommend Bergman et al. [2] as a start for
anyone interested in further reading.

Integration of the basic sciences such as anatomy
with clinical medicine is a challenge that can be over-
come by fostering partnerships between clinicians,
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academics and students by bringing alignment to
their perspectives as expressed by Participant 4 in
this study:

“I think that we need to diversify the different
methods that we employ to deliver our material.
Students need regular assessment activities in order
to ensure that they master the content and applica-
tion — Vertical and horizontal integration with other
disciplines.”

There is a need to interrogate the perceptions of
teachers in clinical medicine regarding student com-
petency of applied anatomical concepts in practice
through in-depth analyses such as interviews.
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