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IMPLICATIONS FOR THE FUTURE EDUCATION OF DOCTORS.
By Claire France Smith

This research study utilised an illuminative case study methodology to
comprehend anatomy learning and application in medical education.
Principles from phenomenography and grounded theory were adopted to
seek perceptions and experiences of students, staff and alumni. The
research methods included focus groups, questionnaires, observations,
Interviews and an approaches to learning inventory (ASSIST).Through
progressive focusing on significant themes a model of learning and applying
anatomy knowledge is proposed. The learning of anatomy is influenced by an
individual's previous experiences and their perceptions of anatomy in
context. Individuals adopt a deep, strategic or surface approach to learning,
Influenced by identified positive or negative factors. Perception that anatomy
Is relevant and other positive influences result in a deep approach being
adopted and vice versa for a surface approach. A strategic approach is
driven by the desire to perform in assessments. The approach to learning
adopted has consequences, in that the adoption of a surface or strategic
approach hinders the application of knowledge at a later point. A deep
approach enables knowledge application through touch-mediated perception
from examining human cadaveric specimens and is the preferred approach

to learning anatomy as it enables an understanding of the three-dimensional
form.

Anatomy learning occurs in three stages and the approach adopted reflects
different levels of engagement in these stages. Application of knowledge
occurs through situated learning where anatomical knowledge is restructured

and through experience becomes encapsulated, enabling illness scripts to be
applied in the clinical context.

To enable effective learning and application of anatomy the study
recommends that:

» Clinical content and application of knowledge be increased in the early
years of medical education and that anatomy education continues
throughout undergraduate and postgraduate training.

* Anatomy education includes the use of human cadaveric specimens.

o Assessment should be appropriate for anatomy education and
promote a deep approach.
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1 Chapter 1. Introduction

1.1 Overview

The aim of this thesis is to narrate the research project, Learning Anatomy at
University: effectiveness, issues and implications for the future education of

doctors. This thesis Is divided into eight chapters. The introduction chapter
sets the scene, examining the history and current state of anatomy education
and explains the rationale behind the study. The second chapteris a
literature review exploring the literature central to what is already known on
the subject of anatomy education, medical education and educational theory.
Chapter three explores the methodology for the study and study design.

Chapters four, five, six and seven provide details of the research activities
and the results obtained. At each stage these chapters bring together a
working theory of learning and applying anatomy. Chapter eight discusses

the conclusions, theory and recommendations produced from the research
work.

My background is as an anatomist with clinical experience as an operating
department assistant. | learnt anatomy as an Anatomical Sciences
undergraduate and worked as a dissector and demonstrator in a London
medical school. | then studied for a PGCE and this began my interest into

pedagogical issues in the discipline of anatomy. | continued teaching

anatomy in a medical school setting and at the time of writing hold a Senior

Teaching Fellow position at the School of Medicine, University of
Southampton.

At this point is it imperative to define what is meant by anatomy. Anatomy
can be simply defined as the study of the structure of the living organism.
However, a more complex definition is required for the context of this
research. For medical education it is the study of the human form and
encompasses various sub-sections: gross anatomy, surface anatomy,

histology, neuroanatomy and radiographic anatomy. For this investigation the
term anatomy refers to all of the subsections. However, the project's

emphasis is on the study of gross anatomy (macroscopic).



Anatomical education is unique for many reasons and is based on a turbulent

past, as described later, the pressures of which have meant that some very
fundamental pedagogical concepts were overlooked, for example, how

students are learning and applying anatomy. Medical education today and
hence anatomy education has common aims as to what medical students

and doctors in practice should achieve. This study sets out to investigate

how these aims might be achieved; the processes and experiences of

learning and applying anatomy. This study provides a deeper understanding
as to how students learn and apply anatomy and how the teaching and

learning experience can be enhanced to enable effective learning and clinical
application. As recently stated:

The single most desirable improvement in anatomy teaching would probably
be in the field of evaluation. The question we must answer concerns which
method of teaching about the structure of the body produces the most
effective clinicians. (McLachlan & Patten 2006)

This statement however assumes an understanding of the processes and
approaches to anatomy learning which currently does not exist. We first have
to understand these processes from a variety of perspectives. It is from this
understanding that a theory on anatomy learning can be developed.

| began this research study by exploring the history and current setting of
anatomy education. A concise account is provided in this introduction chapter

to place the study into context. Further information sources can be found
listed in the Bibliography.

1.2 The History and Evolution of Anatomy Education

1.2.1 History of anatomy

The study of anatomy is believed to have started in the Stone Age with cave
paintings of body structures. Over time, anatomy had been influenced by
various notable figures such as Aristotle, who in 384-322 B.C. began the

discovery of the human body by dissection. Galen in 129-199 A.D. continued
dissecting and discovering animal anatomy. Galen wrote anatomical texts
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which became standard for many years, although many parts we now know
to be incorrect. It has been proposed that due to the beliefs and influences of

the Catholic Church anatomy development was halted (Bouchet 1996), until
the twelfth century when a medical faculty was established in Bologna.

Following this, the use of anatomy dissecting increased again and with it so

did the teaching of anatomy. Drawings from Leonardo da Vinci (1452-1519),
who himself dissected over 30 cadavers (Bouchet 1996), were used In

teaching anatomy, although they were more a mixture of accurate drawings
and art. Andreas Vesalius (1514-1564) published his seven-volume De

humani corporis de fabrica (On the Structure of the Human Body), in which
he carefully integrated text and drawings made from his observations of

dissections and helped set anatomy on a new course toward a more
scientific method (Anderhuber 1996). Accompanying the textbooks were fine
woodcuts depicting human bodies at various stages of dissection (Dyer &

Thorndike 2000), illustrating the need to retain what had been shown during
dissection.

With the rise of surgical therapy, anatomy dissection grew. William Harvey
(1578-1657) taught anatomy by dissection in the ‘Padua’ style lecture
theatres (refer to section 1.3.3.1). Padua theatres used an observation style
of teaching where students could watch and gain limited experience
(McLachlan & Patten 2006). This style of demonstration of structures
continues into the present day.

Anatomy lectures were combined with popular public demonstrations and
dissections, and by the early 1800s there were many anatomy theatres
around the country. Anatomy lectures gave a fleeting view of the human form
and dissections allowed individuals to discover these structures for

themselves. Observation soon became thought of as a lower standard
activity. There was no focus on the method of teaching, because there were
other concerns, such as where the next cadaver was coming from. Anatomy

schools in Paris were reporting a plentiful body supply and rich medical
students started to head to Paris to study (Richardson 1976). This was a
concern for the British government who wanted to maintain the status and

funding of medicine. With the turning of public opinion against the use of
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cadavers and grave robbing at an all time high, legislation was required to

control the use of human bodies for anatomical study.

The Anatomy Act of 1832 (Office of Public Sector Information 2008) granted
licences to allow the study of human cadavers, and a bequeathal system was

arranged. In order to try and turn public opinion, medical schools were
required to pay for burial expenses (Richardson 2000). The Act was
redefined in 1983, and more recently in 2006 the Human Tissue Act has
superseded the Anatomy Act (Office of Public Sector Information 2006).

Teaching remained in the same style of dissections and lectures. Students
used anatomy textbooks which gave descriptions of the structures to be
found on dissections (referred to as Dissection manuals). One of the most
famous books is Gray's Anatomy, named after Sir Henry Gray who studied at
St. George's Hospital Medical School in the 1840s (Elsevier 2006). This book
is still seen as the cornerstone of anatomical knowledge today. Other
anatomical texts also developed, for example Quain's Anatomy, which laid
the foundations for anatomy textbooks of today. At this point anatomy was
studied topographically, so that each region was studied in turn. Because of
this arrangement many textbooks (with the exception of Gray's Anatomy,
which until the 39" edition was arranged in systems) were and continue to be
organised in the same fashion.

1.2.2 Evolution of anatomy in the 20th Century

With the advent of radiological examination, microscopy and computer
generated images, the ways of viewing the human body, diagnosing and
treating disease have changed dramatically, yet the methods of teaching
anatomy appear still to have a hold on the past. In the 1960s some medical
schools moved to the use of prosections (professional dissections), so that
students could get on and study structures without spending the hours

involved in dissection. The decision to do so was influenced by a number of
factors including the decrease in available curricular time, an increase in

student numbers and a belief that spending hours finding the structure for
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