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VIEWPOINT

How Optional Should Regional Anatomy
Be in a Medical Course? An Opinion Piece

BERNARD J. MOXHAM1,2* AND DIOGO PAIS3

1Cardiff School of Biosciences, Cardiff University, Museum Avenue, Cardiff, CF10 3AX, Wales, United Kingdom
2Department of Anatomical Sciences, School of Medicine, St George’s University, Grenada, West Indies

3NOVA Medical School, NOVA University of Lisbon, Campo dos Martires da Patria 130, Lisboa,
1169-056, Portugal

The use of optional (elective) courses within the medical curriculum is increas-
ingly being seen as a way of allowing students to pursue their studies according
to their personal interests. For anatomy, particularly where the subject is being
taught in an integrative curriculum and by means of a systemic approach, the
development of elective regional anatomy courses is being employed to reintro-
duce regional anatomy and/or dissection by students. However, there is present-
ly little evidence that objectively evaluates optional/elective courses. In this
paper we critique the concept and practice of using elective courses and assess
whether their deployment is ultimately in the interests of medical education, the
medical profession, society in general and the layperson (potential patient) in
particular. Clin. Anat. 00:000–000, 2016. VC 2016 Wiley Periodicals, Inc.

Key words: medical education; anatomy; core syllabus; option/elective medi-
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The place of gross anatomy in the medical curricu-
lum remains a topic of considerable debate, and occa-
sional controversy, in terms of the time allocated,
timing within the course, content and clinical rele-
vance, and the use of cadavers and dissection by stu-
dents. Indeed, major doubts remain as to the best
way to teach this basic science, particularly at the
undergraduate level (e.g., Plaisant et al., 2004; Wong
and Tay, 2005; Smith, 2005; McLachlan and Patten,
2006; Bay and Ling, 2007; Collins, 2008; Fitzgerald
et al., 2008; Jamshidi et al., 2008; Xu, 2008; Memon,
2009; Mitchell and Batty, 2009; Mukhtar et al., 2009;
Ahmed et al., 2011; Banerjee and Bancil, 2011;
Braun, 2014; Pais and Moxham, 2013). These con-
cerns are not confined to recent history (e.g., Lock-
wood, 1888; Dwight, 1896; Walsh, 1904; Berry,
1921; Hamilton, 1947; Khan, 1947; Von Bonin, 1947;
McMurray, 1949; Ampil, 1949; Anson, 1956, 1961;
Dewhurst, 1958; Friel, 1963). It is during the past few
decades, however, that there has been great pressure
to change medical curricula (Moxham and Moxham,
2007; Moxham and Plaisant, 2007; Patel and Mox-
ham, 2008; Kerby et al., 2011; Moxham et al., 2011;
Pais and Moxham, 2013) and this has resulted in a
profound change in the way anatomy is taught in

medical schools around the world (Coupland et al.,
1976; Esperanca-Pina, 1976a,b; Esperanca-Pina
et al., 1980; Jones, 1997; Pais, 1997; Dinsmore
et al., 1999; Cahill et al., 2000; Bay and Ling, 2007;
Collins, 2008; Fitzgerald et al., 2008; Jamshidi et al.,
2008; Patel and Moxham, 2008; Banerjee and Bancil,
2011; Kerby et al., 2011; Buckenham, 2013; Pais and
Moxham, 2013). To take as an example just the USA,
Drake et al. (2014) have reported that, compared
with earlier findings (Drake et al., 2002, 2009), there
has been a significant drop in the average number of
hours devoted to gross anatomy in American medical
schools (from �170 h in 2002 to 147 h in 2014).

A particular concern has been the drive to decrease
time spent on teaching anatomy (de Barros et al.,
2001; Fitzpatrick et al., 2001; Morley, 2003; Older,
2004; Gunderman and Wilson, 2005; Ramsey, 2005;
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Abdul-Ghani, 2006; Chew et al., 2006; Linton, 2006;
Purkayastha et al., 2007; Dettmer et al., 2010; Jack
and Burbridge, 2012; Nutt et al., 2012; Drake et al.,
2014). One of the most cited factors underpinning the
decrease in time allocated to anatomy has been the
erroneous notion that the subject is based mainly on
factual memorization and not directed to clinical skills
(Moxham and Moxham, 2007; Patel and Moxham,
2008; Kerby et al., 2011; Moxham et al., 2011; Pais
and Moxham, 2013). Currently, since critical thinking
and student independent learning is privileged within
the medical curriculum, the importance of gross anat-
omy has often been downgraded in many medical
schools (General Medical Council, 1993; Murphy and
Handa, 2004; Older, 2004; Rulli, 2004; Moxham and
Moxham, 2007; Moxham and Plaisant, 2007; Patel
and Moxham, 2008; General Medical Council, 2009;
Kerby et al., 2011; Moxham et al., 2011; Pais and
Moxham, 2013). Although the consequences of the
decline in gross anatomy have been denounced by
many clinicians, especially surgeons and radiologists
(Forrester, 1971; Mottershead, 1980; de Barros et al.,
2001; Fitzpatrick et al., 2001; Older, 2004; Gunder-
man and Wilson, 2005; Ramsey, 2005; Abdul-Ghani,
2006; Linton, 2006; Purkayastha et al., 2007; Seyfer
et al., 2007; Dettmer et al., 2010; Moxham et al.,
2011), this appears to have had little effect on those
politico-educational authorities (e.g., deans and medi-
cal educationalists) who are responsible for develop-
ing and overseeing medical curricula. This is occurring
despite the fact that, for many stakeholders in medi-
cine, attitudes concerning the importance of the ana-
tomical sciences toward clinical practice is recognized.
Indeed, such positive attitudes are shown by medical
students (Moxham and Moxham, 2007; Kerby et al.,
2011; Moxham et al., 2016) and laypersons (Moxham
et al., in press), as well as by professional anatomists
whether “traditionalist” or “modernist” (Patel and
Moxham, 2006).

Changes to the teaching of anatomy involve not
only reduction in the time allocated to the discipline
but also the introduction of new teaching methods,
particularly since there has been a decline in the num-
bers of professional anatomists (Pinto-Machado,
1991, 1992; Rosado-Pinto, 1993; Rosado-Pinto and
Bensabat-Rendas, 1994; Pereira and Rosado-Pinto,
1995; Pinto-Machado,1995, 1996; Pais, 1997; Plai-
sant et al., 2001; Plaisant et al., 2004; Moxham and
Plaisant, 2007; Collett et al., 2009; Moxham et al.,
2011; Pais and Moxham, 2013). In some medical
schools, there has been a push to eliminate some of
the traditional methods, such as cadaveric dissection,
invoking either the scarcity of donors or claiming that
dissection is obsolescent and perhaps even atavistic in
the current technological era (Bhadkamkar and Bhatt,
1959; Amataguirre, 1963; Schweisthal and White,
1970; Hamel, 1975; Pais, 1997; Johnson, 2002;
McLachlan et al., 2004; Plaisant et al., 2004; Stansby,
2004; Rizzolo and Stewart, 2006; Seyfer et al., 2007;
Barberini and Brunone, 2008; Korf et al., 2008; Hill
and Shalhoub, 2011; Naz et al., 2011; Burgess et al.,
2012; Pais and Moxham, 2013). While there are many
detractors to such developments, given the unparal-
leled experience provided by human cadaveric

dissection (Anson and Davenport, 1954; Bird, 1979;
Andrea et al., 1996; Mitchell et al., 2004; Krych et al.,
2005; Regan de Bere and Petersen, 2006; Patel and
Moxham, 2006), Drake et al. (2014) have reported
that many anatomy courses in the USA are now part
of integrated curricula.

The reasons for there being controversy regarding
the role of anatomy in the medical curriculum, and
also for there being so extensive a literature on ana-
tomical education, are rooted not only in ideological
arguments between “modernist” and “traditionalist”
factions but mainly in our view because of the
absence of quantitative, and rigorous, pedagogic
research into the merits of different methods for
teaching and learning anatomy (Pais, 1997; Pais and
Moxham, 2013).

Even within the anatomical community, there is rel-
atively little discussion about whether gross anatomy
should be taught systemically and/or regionally or
whether anatomy should be integrated or remain as a
stand-alone course. A systemic approach classically
considers organs and tissues into the broad categories
of the musculoskeletal system (including osteology,
arthrology, and myology), angiology (the cardiovascu-
lar system), neurology, and splanchnology (digestive,
respiratory, endocrine, and urogenital systems). The
regional approach describes the existing structures in
the major regions (head and neck, thorax, abdomen,
pelvis and perineum, back and limbs) and subdivisions
of these regions (e.g., infratemporal fossa, pleural
cavity, epigastric region, cubital fossa) (Pais, 1997;
Pais and Moxham, 2013). In a previous article (Pais
and Moxham, 2013) we discussed the advantages and
disadvantages of adopting systemic or regional
approaches to teaching gross anatomy. We concluded
that the systemic approach has the advantage of
enabling appreciation of the entirety of organs consti-
tuting major systems pathologies while providing a
framework for the understanding of the biomedical
sciences. Thus, this approach fits most comfortably
with integrated medical curricula. On the other hand,
the regional approach fits better with the require-
ments for the training of surgeons or radiologists, and
it permits an understanding of how trauma/lesions at
specific locations affect the related tissues at those
locations. It is clear that it is difficult for those who
are taught gross anatomy only by a systemic
approach to then be able to apply their knowledge to
an understanding of regional anatomy. Furthermore,
the systemic approach is not best suited for teaching
that involves dissection. Overall, we suggested that,
even within health care studies courses such as medi-
cine that are integrated, there should be a standalone
component for the study of gross anatomy that takes
a regional approach. Given the limitations of time and
resources, the attraction of using optionality through
elective courses to teach regional anatomy is obvious.

We will now consider the use of optionality/elective
courses in medical curricula in various parts of the
world and assess the use of such courses. Following
this critique, we will return to the case of regional
anatomy and provide conclusions and some
recommendations.

J_ID: za9 Customer A_ID: CA22742 Cadmus Art: CA22742 Ed. Ref. No.: CA-16-0252 Date: 30-June-16 Stage: Page: 2

ID: jwaa3b2server Time: 12:27 I Path: D:/Wiley/Support/XML_Signal_Tmp_AA/JW-CA##160058

2 Moxham and Pais



It has become fashionable to include elements of
optionality within the medical curriculum. The implica-
tion is that students have a choice of courses beyond
what is considered to be ‘core’. Agarwal et al. (2015)
have recently provided a systematic evaluation of
‘preclinical’ elective courses in the medical curriculum
and have reported that “the range of electives avail-
able and their impact upon medical student education
are not well described in the literature.” It is recog-
nized that the prime purpose of such courses is to
introduce flexibility in the medical course and to allow
the students to following their own individual path-
ways by pursuing their own personal interests. In
addition, Agarwal et al. (2015) stated that electives
“teach medical students useful skills, increase student
wellness” (although no evidence was provided to sup-
port this) and “impact eventual career choices” (again
no evidence was made available for this assertion). Of
course, anatomists have developed gross anatomy
electives (sometimes with dissection) for ‘political’
reasons in order to counter the loss of gross anatomy
or practical training within the “core” courses. Agarwal
et al. (2015) identified electives mainly in clinical
skills, the humanities (e.g., history of medicine, litera-
ture in medicine), student lifestyle, leadership, ethics,
health policy, business, foreign languages, and
speciality-specific electives that would include the
teaching of regional anatomy. They also reported that
electives used a variety of teaching methodologies,
although lectures were still frequently employed, and
found that there was considerable variation in the
type and quality of assessment methods. They
asserted that “successful courses maximize the use of
elective time without requiring extensive amounts of
outside work for the class, in deference to students’
workloads.”

From our own survey of information about option-
al/elective courses available on the internet, we agree
with Agarwal et al. (2015) that there is a paucity of
available information that is useful to evaluate peda-
gogic efficacy. We have particularly observed that
many, if not most, medical schools in the USA have
embraced the concept. Nevertheless, certified data
related to these types of programmes do not present-
ly exist. For the anatomy electives in the US, they are
often called “Surgical Anatomy” or “Clinical Anatomy”
electives and they are most frequently offered in the
3rd and/or 4th years of medical school. They are usu-
ally 2 or 4 weeks long and can take many forms. For
example, a student may be paired with a surgeon or
surgical group and assist in the operating room, stu-
dents may also undertake additional work in the anat-
omy laboratory. The electives may also involve some
type of research activity or working with residents or
involve the teaching of anatomy to medical students
(peer teaching). Across the globe, we found that an
increasing number of schools are choosing to include
some type of elective courses within the medical cur-
riculum. Furthermore, there is a great diversity of pro-
grammes where anatomical ‘Elective Curricular Units
(ECU)’ or ‘Elective Courses (EC)’ or ‘Student Selected
Components (SSC)’ appear. There are schools that do
not use electives and schools that use compulsorily
electives where the results do not contribute toward

the final score while others employ electives that do
count toward the final student score. There are
schools where the medical curriculum is grounded in
multiple electives, schools that include them during
the early years of the medical course and others that
only employ them at the end of the course. Some
schools schedule electives within the academic calen-
dars and timetables whereas others only allow elec-
tives to be pursued out of the academic hours (or
even during vacation time). There is also considerable
variation regarding the assessment of student perfor-
mance and whether they achieved the learning objec-
tives of the electives. Attendance, observation of
skills, attitudes and behaviour, oral (viva voce) exami-
nations, oral presentations, written examinations
(with either closed or open questions), essay writing,
discussion with faculty are all mentioned. While it
might be argued that such diversity is to be expected
(and even encouraged by some educationalists who
argue in favor of students having a variety of learning
styles), the degree of diversity does not seem to us to
be commensurate with the attainment of recognized
standards or even to accord with the educational prin-
ciples of maintaining consistency, reliability, and even
transparency. Of particular concern for us was the dis-
covery that some anatomical optional/elective courses
have titles that include words such as “fundamental”
or “basic” (words that are appropriate for core materi-
al that should not be the subject of electives!).

Should the reader desire to consult some of the
curricula that include anatomical elective courses and
to guage the variety of approaches we suggest visiting
initially the websites for the following medical schools:
Indiana University (Bloomington, IN), Ottawa Univer-
sity (Canada), Jinan University (PR of China), Harvard
Medical School (Boston, MA), Kosice University (Slo-
venia), Case Western Reserve University (Cleveland,
OH), MacGill University (Montreal, Canada), Mayo
Clinic (Rochester, MN), Cardiff University (UK), Stan-
ford University (USA), NOVA Medical School (Lisbon,
Portugal), UCLA (Los Angeles, CA), Sidney University
(Australia), University of Sarjah (United Arab Emi-
rates), Aberdeen University (UK).

It might be summarized that the introduction of
optionality into a medical course is based upon tried
and tested education principles. However, as indicated
by Agarwal et al. (2015), little information is available
as yet in the literature. Here, we will assess the con-
cept of optionality by addressing eight fundamental
questions:

Question 1—How does a medical school define
‘core’ and how is the choice of elective courses arrived
at?

In a review of the development of ‘core’ syllabuses
in the anatomical sciences, Moxham et al. (2014) indi-
cated that, to date, there have been several com-
mendable attempts to define core syllabuses in gross
anatomy (Leonard et al., 1996, 2000; Griffioen et al.,
1999; Leonard et al., 2000; Kilroy and Driscoll, 2006;
McHanwell et al., 2007; Swamy et al., 2014; Tubbs
et al., 2014; Smith et al., 2016). However, other,
more specialized, anatomical sciences have been rela-
tively poorly served by the development of core sylla-
buses, although the International Federation of
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Associations of Anatomists is in the process of devis-
ing such syllabuses (Moxham et al., 2014) by means
of Delphi Panels [e.g., see Moxham et al. (2015) for a
neuroanatomy syllabus].

There is much scepticism regarding the ways in
which core syllabuses are formulated, as well as con-
cern about their effectiveness politically. However, it
should be recorded that the existing core syllabuses
have met with some success. For example, in the
case of the syllabus devised by the UK and Ireland-
based Anatomical Society, when the General Medical
Council published its educational directions in Tomor-
row’s Doctors (2009), the Council singled out the core
syllabus as a document that medical schools should
be made aware of. Even so, how many medical
schools took action according to their core syllabus is
not known. Criticisms that have been leveled at the
available core syllabuses include:

� It is not usual for such syllabuses to be ‘demo-
cratically’ developed. Usually, a selected ‘commit-
tee of experts’ is assembled and their
deliberations are published (often without, con-
sultation with another groups). The findings that
emerge from this approach usually lack a dynamic
structure and are often handed down to the com-
munity as written in ‘tablets of stone.’

� Although some anatomists are clinically qualified
many are not and therefore care should be taken
to seek clinical input. Furthermore, care should
also be exercised to ensure that vested interests
do not greatly sway the outcomes.

� Most core syllabuses lack a worldwide perspec-
tive, being devised locally/nationally.

� Not all stakeholders (anatomists, clinicians,
deans, medical educationalists, and students)
have access to the proposed core syllabus to be
able to comment and amend the proposals. Thus,
it is our view that a core syllabus should be a per-
petually evolving entity, giving dynamism and
‘fluidity’ to the process that allows debate.

Whatever methods are used to devise core sylla-
buses, it is clear that, until core material is defined in
the medical curriculum and generally agreed across
the Higher Educational sector, optionality has concep-
tually no real foundations since each institution or
medical school will have its own notions of ‘core’ that
will be poorly constituted according to clear education-
al principles and the needs of medical practice. Fur-
thermore, from our review of what is written about
optional or elective courses in the literature, the diver-
sity of approaches and the poverty of explanations
concerning the underpinning principles merely adds to
the criticisms.

Finally, already medical education is fractured
worldwide by diversity such that there is difficulty in
appreciating the standards set (and thus the quality of
future medical practitioners). The introduction of elec-
tives further complicates diversity between students
within a cohort such that the very different education-
al experiences might lead to an unacceptable deficien-
cy regarding consistency, reliability, and transparency.

Question 2—How do the admission procedures for
optional/elective courses affect choice and who exact-
ly is the consumer?

It seems that very often there are limits or fixed
numbers of students on an elective course and there-
fore not all within a student cohort are free to attend.
This in itself undermines the concept underpinning
electives that holds that students can follow their own
individual pathways by pursuing their own personal
interests. Given fixed numbers on an elective, special
admission criteria are frequently employed. In some
instances, the students who are more able academi-
cally gain admission and this can occur in preference
to those who have greater motivation or potential for
benefitting from the elective. Furthermore, admission
is sometimes on a ‘first come first served’ basis. Our
concern here is that practical considerations, under-
standable as they might be for course organization,
nevertheless might undermine an important educa-
tional principle. Indeed, it can be argued that students
should be ‘profiled’ to advise them about their suit-
ability to join specific electives.

In terms of who is the beneficiary (or consumer) of
optional/elective courses, the common sense
response is that it is beneficial to the students who
are following their own personal interests. However,
the assumption here is that the medical course can be
organized with the degree of flexibility found in degree
courses for the arts and sciences. For example, a stu-
dent who prefers to read Jane Austin rather than
James Joyce for an English literature degree is no bet-
ter or worse than another student who makes a differ-
ent choice. Consider also that a student in the
biological science can choose without prejudice
between a module in ecology or evolutionary biology.
However, this type of flexibility is a fallacy in medicine
where there is a responsibility to society that means
that careless flexibility can lead to inconsistency and
lack of reliability and transparency that cannot in the
long term be countenanced. Furthermore, elective
courses in medicine are based upon the misconcep-
tion that the student is the ultimate consumer of an
education overseen and controlled by the ‘politico-
educational authorities’ at the medical school who
devise the curriculum. However, in our increasingly
consumerist societies, it is the medical profession, the
politicians and civil servants governing society and,
above all, the layperson (patient and potential patient)
who are the consumers and who should expect appro-
priate standards and consistency, reliability, and trans-
parency. Recently Moxham et al., in press, have
reported that laypersons in the UK and in France
strongly held the view that cutting the amount of
anatomy taught at medical school and not undertak-
ing cadaveric dissection severely affects the esteem of
the medical profession in their eyes. This is a serious
point and the medical profession ignores this senti-
ment at its peril. To pursue this political matter a little
further, there is a paradoxical mismatch between the
public desiring increasing resources being found for
health care and the demands of financial austerity.
Indeed, politicians do worry about the training of
health care professionals and the commensurate
costs. Should they deem the degree of flexibility
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within the medical curriculum to be undesirable (per-
haps even a ‘luxury’), perhaps adding to the costs
incurred and the time it takes for medical practitioners
to be competent to practise, then the medical profes-
sion could suffer adverse political effects.

Question 3—How do students make their choices?
Assuming that students can freely be admitted to

an elective course, one would like to believe that a
student would make choices according to their inter-
ests, abilities, and/or career aspirations. However,
these matters are rarely considered when advising
students about their choices (i.e., assuming that
advice is offered). Furthermore, on talking confiden-
tially with students, other matters such as the person-
alities of the teachers, whether the subject is deemed
easy or hard, the time taken to complete the course
and tasks set, whether there are examinations or just
“satisfactory completion” of the course, or even how
hard are the examinations, feature strongly in the
choices made. For electives in regional anatomy it has
even been suggested that students do not chose the
perineum because of perceived difficulty of the topic
and/or dissection but also because of embarrassment.
These reasons, understandable as they are from the
student perspective, are not in themselves satisfacto-
ry and point to the fact that there is too much diversi-
ty and too little consistency in electives and also a
lack of reliability and transparency.

Question 4—How well-received are optional/elec-
tive courses by the students?

Elective courses not surprisingly are often assessed
by students filling out questionnaires at the end of the
courses. These assessments usually mostly evaluate
‘student satisfaction’ and ‘teacher competence.’ Such
assessments are however inadequate since, in the
long term, whether or not the students made correct
choices according to information obtained, skills
learned or career aspirations satisfied are not evaluat-
ed. Therefore, electives in the early parts of the medi-
cal course may be inconsequential in terms of the real
needs of the students’ training regarding the develop-
ment of their competencies once they have chosen
their career pathway.

Question 5—What is the underlying principle that
might suggest that students who are taking certain
options are more fitted (and have a better career
pathway) for specific medical/surgical specialities?

To date, this question cannot be adequately
answered since studies have not been undertaken to
show whether taking specific electives naturally leads
to the students eventually taking a related career
pathway. Indeed, we need to know whether, for exam-
ple, students who take an elective in gross anatomy
are more or less likely to pursue a career in surgery.
This is of importance for the very concept of taking
electives since, if it is found that students for an anato-
my elective are just as likely to pursue a career where
anatomy is not a basic element, then there is a failure
of educational principle to be addressed.

Question 6—What is the educational value added?
It can be summarized that a variety of generic skills

can be attained from the following educational meth-
odologies that seem to be particularly appropriate to

elective courses (especially if there are small numbers
of students):

Mastery learning
Peer tutoring
Student control over learning
Individualized instruction
Problem-solving learning
Problem-solving teaching

All of these methodologies have been assessed by
a synthesis of many studies and meta-analyses by the
educationalist Hattie (2009). He reported that ‘Mas-
tery Learning’ is where the student learns by being
provided with “clear explanations of what it means to
‘master’ the material being taught” and is given
numerous feedback opportunities. This teaching
approach was assessed by Hattie who analyzed 377
studies involving 9,323 students. He reported that the
evidence was in favour of this methodology having
significant ‘desired effects’ and consequently this
approach, with small groups of students, may have
educational value within the context of optional/elec-
tive courses which go beyond ‘core’ material. This was
also found to be the case for ‘Peer Tutoring’ where
Hattie analyzed 63 studies and 2 meta-analyses. As
the name implies, peer tutoring involves recruitment
of the students as coteachers. Scott et al. (2014)
have written about this aspect of learning specifically
for anatomy where there is collaborative learning
through the use of ‘Shadow Modules.’ The ‘Peer Tutor-
ing’ approach readily leads on to ‘Student control over
learning’ where there is much pedagogic choices are
available because it is believed that students have a
variety of learning styles. However, Hattie analyzed 65
studies and 2 meta-analyses to show that, while there
is a significant effect on student motivation, the
effects on student learning itself is not of greater val-
ue than normal ‘developmental effects.’ This seems
also to be the situation for approaches utilising ‘Indi-
vidual Instruction’ where “each student has unique
interests and past learning experiences” that requires
‘an individualized instructional program. . . allowing for
flexibility in teaching methods.’ Hattie analyzed 600
studies involving 9,380 students and concluded that
the evidence was that there were no ‘desired effects’
for this approach per se and only ‘teacher effects.’
This being the case, the evidence is not advantageous
to the notion essential to elective courses that they
introduce flexibility in the medical course and allow
the students to follow their own individual pathways
by pursuing their own personal interests. Much is
made these days of the use of ‘Problem-based Learn-
ing’ in the medical course and it might be considered
that the smaller numbers of students within optional/
elective courses might benefit from this pedagogic
approach. Hattie analyzed 285 studies for this meth-
odology that involved 38,090 students and reported
that were no ‘desired effects.’ However, when analy-
sing 221 studies with 15,235 students for ‘Peer-based
Teaching,’ there is a significant ‘desired effect.’ This
suggests that the use of scenarios can be successful
where the problems are identified and prioritized by
teacher instruction and where students are provided
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with the various solutions. Overall, therefore, the edu-
cational evidence is mixed for there being educational
value added that is specific for optional/elective
courses.

Question 7—How are the students on optional/elec-
tive courses examined and what are the consequen-
ces of the students’ performance?

We have already commented on the variety of
assessment strategies that have, or can be, employed
with optional/elective courses, from ‘satisfactory com-
pletion,’ through formative and continuous assess-
ments, to end-of-course summative examinations. We
have also reported that one of the reasons for stu-
dents choosing a particular elective might be the
types of assessments to be undertaken or the percep-
tion of the degree of difficulty of the assessments.
Here, comment needs to be made about outcomes
should a student fail to meet the course requirements.
One can ask the question in conceptual terms that, if
a medical course has subdivided its curriculum into
core material and optional material, then what is the
principle underlying the requirement to pass an elec-
tive course? Should the core be correctly defined (a
BIG if!) then the core material would be what is
required to become a member of the medical profes-
sion and to go on to further training for the practise of
medicine. The optional/elective courses are ‘add-ons’
which, if not used to direct students to specific career
pathways, are there just to add ‘interest,’ generic and
nongeneric skills, and/or intellectual and cultural value
to the students’ education. Can it be appropriate,
therefore, in these circumstances to make passing the
elective course mandatory so that the student can go
on further study in the medical course? In other
words, have the medical authorities really grasped the
differences between the teaching, assessment and
purposes of core and noncore courses? To provide the
student at the end of the medical course with a tran-
script that shows her/his performances in both core
and elective courses and that can be of benefit for
future employers.

Question 8—How might optionality eventually drive
major changes in medical education?

Although we do not pretend that we have clear
sight into the future, we can envisage what might be
the logical consequences of different universities or
medical schools following different core and elective
courses. Putting aside the issues relating to following
the important educational principles of maintaining
CONSISTENCY, RELIABILITY, and TRANSPARENCY
within and between courses, it is not unreasonable to
predict that these principles will be forced upon the
medical curriculum either by very stringent, rigorous,
and independent oversight of the courses and/or by
the need for students to pass examinations organized
on a state-wide (national) basis and not just by the
university’s own examinations alone (as happens still
in many parts of the world). A further possible conse-
quence relates to whether all universities should
teach, or need to teach, ALL aspects of medicine. Giv-
en the high costs of training competent medical prac-
titioners, it is possible that different universities/
medical schools will ‘evolve’ to specialise in different
aspects of medicine through the optional courses. For

example, University A might have core and elective
courses that direct the students toward surgery. Uni-
versity B, on the other hand, might have core and
elective courses more suited to internal medicine or to
the more social aspects of medicine. University C on
the other hand might have courses more appropriate
for General Medical Practice. Those against such
developments would argue that students require time
to decide on their career pathways. Indeed, if so, why
organise electives early in the medical course and
why do we require students who wish to be dental
surgeons to decide on their careers before they come
to university? Our prognostications undoubtedly will
be very unpalatable to many involved in medical train-
ing but ‘logic is logic’ and economics is about ‘saving
money’ so it is wise to understand that educational
methodologies have consequences beyond merely
imparting knowledge, skills, and attitudes to the
students!

Returning to the use of optional/elective courses
for anatomy, we would argue that the educational
case has not been adequately made for their wide-
spread use; even though it is understandable that
politically, where anatomy has been cut within a medi-
cal school, this is a way of salvaging some of the
material within the medical curriculum. It is not just
our opinion but in accordance with the opinions of
medical students, professional anatomists (whether
‘modernist’ or ‘traditionalist’), and laypersons (Patel
and Moxham, 2006, 2008; Moxham and Moxham,
2007; Patel and Moxham, 2008; Kerby et al., 2011;
Moxham et al., 2015; Moxham et al., in press) that
regional anatomy, an approach that has clinical rele-
vance to trauma, surgery and radiology and that is
best placed to allow professionalism and skills acquisi-
tion by allowing students to perform dissections,
should NOT be an elective course that restricts stu-
dent admission (unless the criteria for admission indi-
cates a preference for the appropriate specialist
career pathways). Consequently, elective courses in
regional anatomy do not ameliorate the adverse
effects of removing them from the standard (obligato-
ry or core) courses and indeed we would argue
strongly that to put regional anatomy into electives
further downgrades the subject in the minds of educa-
tors and students as a whole since it would not be
seen as being ‘core.’

CONCLUSIONS AND
RECOMMENDATIONS

There is surprising little evidence in the literature to
evaluate the effects of introducing optional/elective
courses in medical education and medical practice
and, in particular, until core material is defined (and
generally agreed) in the medical curriculum
then optionality has conceptually no real foundation.
Furthermore, it is worrying that the diversity of elec-
tive courses (including content, teaching methodolo-
gies, assessment, admissions, and outcomes)
detracts from the important educational principles of
CONSISTENCY, RELIABILITY, and TRANSPARENCY.
Indeed, medical education worldwide is already
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fractured by a high degree of diversity such that there
is difficulty in appreciating the standards set (and thus
the quality of future medical practitioners) once they
have completed their medical degree. Furthermore, in
our increasingly consumerist societies, laypersons
(patients and potential patients) are the consumers
and they will increasingly expect appropriate stand-
ards to be achieved and consistency between institu-
tions and medical curricula to be applied. It can be
concluded overall that further independent research
and analysis is required to assess the educational val-
ue of elective courses and optionality that does not
rely upon student questionnaires that just investigate
the levels of ‘satisfaction’ with their courses.

We recommend that for regional anatomy the
course should remain ‘core’ and within the standard
medical course but that more advanced regional anat-
omy courses might be introduced with benefit at late
stages within the medical course, not just for revision
and reinforcement but to help satisfy clear career
aspirations. We further advocate that regional anato-
my should persist with the use of cadavers (although
preferably with student dissection). Where electives or
student selective components are to be formulated for
anatomy, these should not deal specifically with the
scientific knowledge of the discipline but should pro-
vide added benefits for skills and/or an understanding
of the culture and history of anatomy. For example,
advanced dissection with a surgical approach, the his-
tory of anatomy, art and anatomy, and life drawing
(related to surface anatomy) can all be optional
courses. Such courses would not detract from the dif-
ficulties of understanding core anatomical information
nor would they disadvantage students (particularly in
the early years of the medical course) with respect to
their eventual career pathways.

ABOUT THE AUTHORS

Both authors are professors of anatomy and are, or
have been, course directors/heads of an academic
department. Professor Moxham is emeritus and has
taught on elective courses (but not elective gross ana-
tomical courses), while Professor Pais presently
teaches on both standard (obligatory) anatomy
courses and on elective (optional) anatomy courses.
Both are members of the Trans-European Pedagogic
Anatomical Research Group (TEPARG) and have pub-
lished extensively on matters relating to medical
education.

REFERENCES

Abdul-Ghani AN. 2006. Anatomy teaching. Surgeon 4:60.
Agarwal A, Wong S, Sarfaty S, Devaiah A, Hirsch AE. 2015. Elective

courses for medical students during the preclinical curriculum: A
systematic review and evaluation. Med Edu Online 20:26615.
http://dx.doi.org/10.3402/meo.v20.26615

Ahmed K, Rowland S, Patel VM, Ashrafian H, Davies DC, Darzi A,
Athanasiou T, Paraskeva PA. 2011. Specialist anatomy: Is the
structure of teaching adequate? Surgeon 9:312–317.

Amataguirre E. 1963. The lack of cadavers as a problem in investi-
gation and teaching of anatomy. Recognition and plan for solu-
tion. Arch Esp Morfol 17:273–284.

Ampil DG. 1949. The teaching of anatomy. Acta Med Philipp 5:67–75.
Andrea VD, Malinovsky L, Biancari F. 1996. Teaching of anatomy: A

job for a biologist or a surgeon? Eur J Surg 162:350.
Anson BJ. 1956. The history of anatomy in medical education. Q Bull

Northwest Univ Med Sch 30:80–94.
Anson BJ. 1961. Outline for a course in the history of anatomy. I.

Outline of topics with commentary. Q Bull Northwest Univ Med
Sch 35:269–278.

Anson BJ, Davenport HA. 1954. Students appraisal of the teaching
of gross anatomy. Q Bull Northwest Univ Med Sch 28:193–197.

Banerjee A, Bancil AS. 2011. Teaching of anatomy: Is there more to
consider? Clin Anat 24:510.

Barberini F, Brunone F. 2008. A “conservative” method of thoracic
wall dissection: A proposal for teaching human anatomy. Ital J
Anat Embryol 113:187–195.

Bay BH, Ling EA. 2007. Teaching of anatomy in the new millennium.
Singapore Med J 48:182–183.

Berry RJ. 1921. The teaching and study of human anatomy. Br Med
J 1:75–77.

Bhadkamkar AR, Bhatt VP. 1959. The availability of cadavers in the
teaching of anatomy. Indian J Med Sci 13:518–521.

Bird MM. 1979. Scientists teaching gross anatomy. Med Educ 13:
237–238.

Braun RA. 2014. Are we teaching enough anatomy? Clin Anat 27:
146.

Buckenham T. 2013. Undergraduate anatomy teaching: Whose
responsibility? J Med Imaging Radiat Oncol 57:261–262.

Burgess AW, Ramsey-Stewart G, May J, Mellis C. 2012. Team-based
learning methods in teaching topographical anatomy by dissec-
tion. ANZ J Surg 82:457–460.

Cahill DR, Leonard RJ, Marks SC Jr. 2000. A comment on recent
teaching of human anatomy in the United States. Surg Radiol
Anat 22:69–71.

Chew FS, Relyea-Chew A, Ochoa ER Jr. 2006. Postmortem computed
tomography of cadavers embalmed for use in teaching gross
anatomy. J Comput Assist Tomogr 30:949–954.

Collett TD, Kirvell D, Nakorn A, McLachlan JC. 2009. The role of liv-
ing models in the teaching of surface anatomy: some experien-
ces from a UK Medical School. Med Teach 31:e90–e96.

Collins JP. 2008. Modern approaches to teaching and learning anato-
my. Br Med J 337:a1310.

Coupland RE, Tresidder GC, Green NA. 1976. The teaching of anat-
omy. Report of a conference held at the Royal College of Sur-
geons of England on 26th May 1976. Ann R Coll Surg Engl 58:
434–439.

de Barros N, Rodrigues CJ, Rodrigues AJ, Jr de Negri Germano MA,
Cerri GG. 2001. The value of teaching sectional anatomy to
improve CT scan interpretation. Clin Anat 14:36–41.

Dettmer S, Tschernig T, Galanski M, Pabst R, Rieck B. 2010. Teach-
ing surgery, radiology and anatomy together: the mix enhances
motivation and comprehension. Surg Radiol Anat 32:791–795.

Dewhurst K. 1958. Locke and Sydenham on the teaching of anato-
my. Med Hist 2:1–12.

Dinsmore CE, Daugherty S, Zeitz HJ. 1999. Teaching and learning
gross anatomy: Dissection, prosection, or “both of the above?”
Clin Anat 12:110–114.

Drake RL, Lowrie DJ, Prewitt CM. 2002. Survey of gross anatomy,
microscopic anatomy, neuroscience, and embryology courses in
medical school curricula in the United States. Anat Record 269:
118–122.

Drake RL, McBride JM, Lachman N, Pawlina W. 2009. Medical educa-
tion in the anatomical sciences: The winds of change continue to
blow. Anat Sci Educ 2:253–259.

Drake RL, McBride JM, Pawlina W. 2014. An update on the status of
anatomical sciences education in United States Medical Schools.
Anat Sci Educ 7:321–325.

Dwight T. 1896. The Teaching of Anatomy. Science 4:142–143.

J_ID: za9 Customer A_ID: CA22742 Cadmus Art: CA22742 Ed. Ref. No.: CA-16-0252 Date: 30-June-16 Stage: Page: 7

ID: jwaa3b2server Time: 12:27 I Path: D:/Wiley/Support/XML_Signal_Tmp_AA/JW-CA##160058

Regional Anatomy as an Option 7

http://dx.doi.org/10.3402/meo.v20.26615


Esperanca-Pina JA. 1976a. Ensino e investigaç~ao da Anatomia
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