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Preface
Medical education and the goals of medicine
Daniel Callahan

It is an odd fact of contemporary medicine that there is
comparatively little discussion or debate on the goals
of medicine. A literature search on the topic will turn
up few items. It seems to be assumed either that
everyone knows what the goals are and that discussion
is thus not needed, or that the topic is too elusive and
general to be worth exploration. Whatever the reasons,
one result of the neglect is that too many issues of vital
importance for the future of medicine and health care
are treated as technical issues only, matters of means
not ends. But the ends and goals of medicine require
careful thought. Not only have they undergone some
important changes over the history of medicine, but they
are of crucial importance in determining research aims
and priorities, allocating scarce medical resources, and
dealing with sick patients.

cause of the malady. Because of its success in many
cases, and its logical simplicity as a method, ‘diagnose
and treat’ will undoubtedly remain a strong and popular
core model for education. Yet the shortcomings of this
model are many: a distortion of the doctor-patient
relationship, a failure to provide good training for the
medical and social complexities of chronic disease and
disability, a gross neglect of health promotion and
disease prevention, and only a minor place for the
medical humanities. Few truly satisfactory means of
evaluating the long-term effectiveness of medical
education have been developed despite efforts
everywhere in reforming education systems to take
account of richer ways of thinking. The most
characteristic modes of evaluation mainly test for factual
knowledge.

Four years ago, the Hastings Center initiated an
international project on ‘The Goals of Medicine: Setting
New Priorities’ 1. Its aim was to take seriously a
neglected topic and to do so in a comparative way, trying
to see how different cultures and health care systems
understood the nature and goals of medicine. We
particularly wanted to see what difference that made in
the context of three major areas of contemporary
concern: the appropriate aims of medical research, the
delivery of health care, and medical education.
Interestingly, the topic of medical education was taken
by many participants to be the most pressing and urgent.
Almost every country in the world seems dissatisfied
with its system of medical education and almost all are
carrying out various reforms.

Fragmenting the patient
The most glaring deficiency of the ‘diagnose and treat’
model, as with the biomedical research paradigm on
which it rests, is that when simplistically interpreted it
fragments the patient as a person into a collection of
organ and bodily systems. Sometimes such
fragmentation does not matter, as with emergency
surgery, but often it fails to capture the full psychological
and spiritual dimensions of a patient’s illness. Too
frequently it alienates patients from physicians, who
can seem only concerned about patients as the bearers
of pathologies to be eliminated. A rich and strong doctorpatient relationship, historically at the core of medicine,
remains a basic and enduring need. It is both a point of
departure for medical education and a focal point for
an understanding of the patient as a person.

Let me try briefly to summarize what our international
group (from 14 countries) concluded (and I draw here
directly on our report).

Students should be introduced, from the outset of their
education, to the full range and complexity of health,
disease, illness and sickness. They should be trained to
be alert to problems occasioned by the psychological
and social conditions under which people live, which
are increasingly understood to play an enormously
important role in illness and anxiety about illness. The
multicausal factors in disease expression and the
insights gained from a population health perspective
are critical.

Medical goals and medical education
In its educational orientation, contemporary medicine
has for many decades focused on what has been called
the ‘diagnose and treat’ model. A scientific search for a
disease or pathology, looking for well-based causal
relationships, is expected to explain the patient’s report
of illness. Medicine’s proper response is then typically
assumed to be technological, designed to eliminate the
1

A report on this project ‘The Goals of Medicine: Setting New Priorities’, the Hastings Center Report (November-December
1996) is available from the Hastings Center, Garrison, NY, 10524-5555, USA
-3 -
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The medical humanities and the social
sciences

but the greatest long-term needs will be to maintain
health at some tolerable level, to educate patients, to
coordinate family and socioeconomic support, and
nursing, rehabilitative and palliative care.

An excessively reductionistic, scientific approach to
illness and disease can obscure as much as it reveals.
Those educational reforms that move toward giving
students a rapid introduction to patients and to the
medical humanities take a more fruitful direction. The
ultimate aim is a better integration of the human and
technical sides of medicine; to achieve it requires clearer
priorities in medical education and innovative
methodologies. The medical humanities and social
sciences – encompassing in particular law, ethics,
communication skills, and the philosophy of medicine,
as well as medical anthropology and the sociology of
medicine – can help students to understand the human
and cultural (or multicultural) setting of their profession
and discipline. The history of medicine, threatened by
curriculum changes in some countries, remains
indispensable for students as a way of understanding
the rise and expression of their field.

Even in the case of chronic disease it is often not too
late for efforts at health promotion and disease
prevention: to make the most of whatever good health
remains, to promote independence and patients’ capacity
to care for themselves, and to slow and ameliorate the
harm done by the underlying disease or diseases. It is
here that the ideal of a compression of morbidity can
still make great sense. For all of this to be possible,
however, the care of those who are chronically ill must
be carefully coordinated and in the hands of those who
understand the appropriate use of tehnology and the
psychological and social struggles of the chronically
ill and their families.
Whether because of the rise of market forces and
strategies, or simply because of growing financial
pressures on all health care systems, effective education
in the economics and organization of health care should
be an integral part of medical training. Physicians and
allied health personnel will have to take account of costs,
be part of efforts to set priorities in health care, and
work closely with administrators and others whose
duties will be to attend more exclusively to efficient
economic organization.

A good medical education can foster an ability to move
back and forth between a narrowly focused scientific
approach and a wide-angle lens perception of the human
and social context of illness and disease. Social and
cultural diversity create the backdrop for individual
maladies, and a patient’s condition can rarely be fully
appraised without integrating such factors.
The need to improve the physician’s role in health
promotion and disease prevention – the physician as
patient-counselor and educator – is obviously important
in this context. The ‘diagnose and treat’ model, with its
emphasis on after-the-fact treatment and cure, suggests
to the young physician that medicine’s role begins only
when patients are ill and need help. That is a great
mistake. While the care of the sick is extremely
important, so is the prevention of illness and the
promotion of health.

It will not be easy to integrate well into the medical
curriculum the wide range of important subjects
identified here. Nor will it be easy to organize skillfully
the kind of interdisciplinary, interprofessional training
necessary for students to understand, and work within,
different and overlapping professional and educational
systems. The many experimental and creative efforts
under way in many countries to do just this need
encouragement and support. Efforts to provide students
with an early, even immediate introduction to patient
care, to case-based training in small groups, to scientific
and epidemiological methodology, and to cooperative
teamwork among nurses, physicians, social workers,
physical, and occupational therapists, and
administrators impose challenging, sometimes difficult,
structural and organization demands. Medicine will be
stronger in the future by boldly meeting those demands
and making the curriculum changes they require.

Many patients, even if they can be well diagnosed,
cannot be medically helped with any real effectiveness.
This is true of much chronic illness, where the greatest
demand upon doctor and patient alike will be to cope,
manage and endure, often over years until death ends
the struggle. Diagnosis and treatment along the way,
for acute episodes, will of course have their part to play,

-4 -
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Introduction
Outcomes in medical education must be wide,
long and deep
John D Hamilton

A wide scope

A long time line

The Faculty of Architecture at the University of
Newcastle, Australia, restructured its curriculum when
it studied what architects did in the real world and what
was expected of them by those who hired them. Whilst
academic education provided for the skills in building
design there was no preparation for the other skills and
capacity essential to the professional role which required
solving problems relating to town planning,
environmental protection, finance and politics. The
implicit intended outcomes of past curricula were
inadequate to the new time and they decided to think
again. The result was a highly successful problem-based
curriculum in which students developed this wider array
of skills, integrating them with those of building design.
When they graduate they find employment immediately
and are highly regarded.

Defined educational outcomes must be the reference
point for the evaluation of graduates and here it is
important to remember that the internship, which is the
most accessible period of the new graduate’s experience
and the one least affected by subsequent postgraduate
training, is nevertheless the least typical of any part of
anyone’s professional career. Outcomes must therefore
ultimately relate to the mature professional role of the
graduate and here it must be the quality of care provided
and the contribution to health services generally that is
the particular focus of the evaluation of the impact of
the curriculum. This is clearly not at all easy, but in the
rising requirement for demonstration of professional
competence, the increased awareness by the public of
issues in healthcare, and the promotion of evidencebased healthcare, this long time line is essential as one
loop of the feedback for curriculum improvement. We
have some way to go before a fly on the wall can report
the quality of individual care, but mechanisms being
introduced for quality assurance and quality monitoring
might provide some of the tools.

This is an object lesson for medicine and health
professional education. Clarity of intended education
outcome is of course essential, usually expressed
through educational objectives and must underlie
curriculum, student assessment, programme evaluation
and student selection. But we need to move out into
the real world to find the full scope of outcomes
necessary for optimal contribution to healthcare and to
fulfil the expectations of our patients and community.

A deep journey
Professional development is most easily plotted by the
external progression through curriculum, success in
student assessments and choice and progression to
postgraduate and vocational training. This is the
outward journey of a career. To borrow a term from
the literature of personal development, there is also the
deep or inner journey much to do with motivation,
morale, response to experience and circumstance,
personal values and integrity, professional ethics,
commitment, emotional equanimity, support to and from
colleagues, confidence, fear and disillusionment, these
factors all intertwined with whatever else is going on
in their personal lives. Discussion and above all
reflection by the individual makes that inner journey
progressive and provides the constancy and strength
for an optimal professional development.

We must also look far ahead to identify outcomes to
match our expectation of the future. Right now in Great
Britain there is high prominence given to new systems
of clinical governance and it seems as if new systems
come one upon another. What would be needed is an
outcome in which all graduates can understand the role
of health systems in general and their specific impact
on quality of care, can form a constructive liaison with
health service managers (who need also reciprocal
education in the dynamics of clinical care) and can play
a constructive role in shaping and evaluating systems
for the future. This is one area that has been little
addressed either in undergraduate or postgraduate
professional development. It is time for the healthcare
system not only to be the setting for education, but to
be a topic for its curriculum. This is but one example;
others would flow from the emerging discipline of
biogenetic medicine, integrated care and
multiculturalism.

Deans, of which I have been one for 14 years, have a
lot to do with this inner journey, case by case, and often
when there is trouble or loss of direction for the journey.
Studies such as we have been undertaking in Australia
demonstrate the critical importance of many of these
-5 -
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There is now encouraging experience of reflective
diaries, guidance from mentors and peers, explicit
feedback from patients, and stronger attention to the
personal qualities of students in selection and in their
support in the curriculum. The increasing diversity of
students presents a challenge to define outcomes that
will build upon diversity rather than conformity.

components of the inner journey and the clarity of
professional direction as key to the successful pursuit
of a fulfilling and effective career throughout
professional life. Such a successful journey must be
an expected outcome of curriculum but is much more
difficult to evaluate in an external and objective way.
A curriculum may shape that journey, providing
experience, from which graduates may take direction.
This is seen in community postings, in experience
beyond the boundary of healthcare, in areas of special
social need and in neglected communities. We cannot
formulate these outcomes except in the most general
way. We cannot evaluate them in quantitative terms,
but rather in the qualitative experience and progression
of the inner journey. The circumstance can be planned,
the specific event that has the impact may be by
happenstance. We plan for unplanned outcomes.

The articles in this Guide will explore in more detail
the issues involved in outcome-based medical
education. The task for the future is to ensure that we
address outcomes that widen the scope of role and
responsibility of graduates, are long in their time line
and deep in their relevance to professional development.

-6 -
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Part 1
An introduction to outcome-based education
R M Harden, J R Crosby, M H Davis

Summary
middle area, and the growth of the individual and his or
her role in the practice of medicine in the outer area.

Outcome-based education, a performance-based
approach at the cutting edge of curriculum development,
offers a powerful and appealing way of reforming and
managing medical education. The emphasis is on the
product – what sort of doctor will be produced – rather
than on the educational process. In outcome-based
education the educational outcomes are clearly and
unambiguously specified. These determine the
curriculum content and its organisation, the teaching
methods and strategies, the courses offered, the
assessment process, the educational environment and
the curriculum timetable. They also provide a
framework for curriculum evaluation.

Medical schools need to prepare young doctors to
practise in an increasingly complex healthcare scene
with changing patient and public expectations, and
increasing demands from employing authorities.
Outcome-based education offers many advantages as a
way of achieving this. It emphasises relevance in the
curriculum and accountability, and can provide a clear
and unambiguous framework for curriculum planning
which has an intuitive appeal. It encourages the teacher
and the student to share responsibility for learning and
it can guide student assessment and course evaluation.

A doctor is a unique combination of different kinds of
abilities. A three-circle model can be used to present
the learning outcomes in medical education, with the
tasks to be performed by the doctor in the inner core,
the approaches to the performance of the tasks in the

What sort of outcomes should be covered in a
curriculum, how should they be assessed and how
should outcome-based education be implemented are
issues that need to be addressed.

Outcomes and curriculum planning
A good archer is not known by his arrows
but by his aim.
Thomas Fuller

or space, and negotiations can take place with
amendments to the plan where necessary. The plan of
the completed building will influence, too, the materials
required for use in its construction and the methods of
construction adopted. It will provide a tool for
overseeing progress in the construction of the building.

A windmill is eternally at work to accomplish
one end, although it shifts with every variation
of the weather-cock, and assumes ten different
positions in a day.
Charles C Colton

In the same way, there is a need for a clear and public
statement of the learning outcomes for a medical
education programme. What sort of doctors will the
programme produce? What competencies will they
possess? What basic skills, including personal
transferable and communication skills, will the doctors
have? Will the doctors be orientated to healthcare in
the community as well as in the hospital? Will they have
training in health promotion? Will they be competent
to undertake research? Will they have a commitment to
the ethical principles of medical practice? A statement
of the learning outcomes for the programme will address
these and other questions.

A key element in the conceptualisation and construction
of a building is the architect’s plan. This conveys an
image in some detail of what the building will be like
after it has been completed. It is accompanied usually
by an artist’s impression or even a three dimensional
model of the finished construction. The plans provide,
for those who are commissioning the building and for
the intended users, a clear unequivocal statement as to
what they can expect when the building is completed.
A judgement can then be made as to whether the final
product matches what has been proposed and agreed.
Building authorities can see whether the building
corresponds to the building regulations. Neighbours can
see whether the building will intrude on their privacy

All medical schools have outcomes whether by design
or not. That is, they produce doctors, but the nature of
the product may be unspecified. Zitterkopf (1994)
-7 -
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curriculum planning and a model for the curriculum
which recognises this is given in Figure 1. Students pass
through an educational programme receiving support
as required. They study the prescribed content, using
an appropriate learning approach and through this
achieve the educational outcomes specified.
Discussions about the various components of the
curriculum are meaningless unless carried out in the
context of these learning outcomes. Consideration of
the outcomes should be the basis for curriculum
development and evaluation.

reminded us, however, that “the difference between
being outcome-based and simply producing outcomes
is significant. An outcome-based school produces results
relating primarily to predetermined curriculum and
instruction. The focus is on the achievement of
results…” The results of medical training, according
to national reports and studies of graduates from
different medical schools, are newly qualified doctors
who do not demonstrate some of the basic competencies
expected of them (Walton 1993). A common perception
of current medical education is of inappropriate and
insufficiently rigorous outcomes.
The concept of a curriculum traditionally included two
elements – the content or what the students studied,
and the examinations which were designed to assess
the extent to which the students had learned the content.
This concept expanded to include the learning methods
and educational strategies adopted, and later to include
the aims and objectives of the programme. Harden
(1986) has described these key curriculum components
in the context of medical education. It is now accepted
that learning outcomes should occupy a key position in

Figure 1: A model for the curriculum emphasising the
important of educational outcomes in curriculum planning

What is outcome-based education?
through study guides, how the course contributes to the
learning outcomes. A clinical attachment in obstetrics,
for example, might cover not only the outcomes directly
relating to the field of obstetric practice, but may also
contribute to other outcomes such as communication
skills, the principles of screening and prevention, health
promotion, information handling and retrieval, ethics
in medical practice and the role of the doctor as a
member of a team providing healthcare.

Outcome-based education is easy to conceptualise but
difficult to define. It is an approach to education in
which decisions about the curriculum are driven by the
outcomes the students should display by the end of the
course. In outcome-based education, product defines
process. Outcome-based education can be summed up
as “results-orientated thinking” and is the opposite of
“input-based education” where the emphasis is on the
educational process and where we are happy to accept
whatever is the result. In outcome-based education, the
outcomes agreed for the curriculum guide what is taught
and what is assessed.

Outcome-based education, as defined by Spady (1988)
is “a way of designing, developing, delivering and
documenting instruction in terms of its intended goals
and outcomes.” “Exit outcomes are a critical factor, in
designing the curriculum,” Spady suggests. “You
develop the curriculum from the outcomes you want
students to demonstrate, rather than writing objectives
for the curriculum you already have.”

The educational outcomes are clearly specified and
decisions about the content and how it is organised, the
educational strategies, the teaching methods, the
assessment procedures and the educational environment
are made in the context of the stated learning outcomes.
Thus outcome-based education has two requirements.
First that the learning outcomes are identified, made
explicit and communicated to all concerned, including
the students, the teachers, the public, employers and
other stake-holders. (The range of stake-holders may
all be involved also in determination of the learning
outcomes.) Second, the educational outcomes should
be the overriding issue in decisions about the
curriculum. Staff should consider course content,
teaching methods, educational strategies and time
allocated, in terms of the learning outcomes achieved
by the course. It should be made explicit, for example,

Some workers in the field associate outcome-based
education with mastery learning. There is an important
link between outcome-based education and mastery
learning. “Outcome-based education”, suggests McNeir
(1993), “specifies the outcomes students should be able
to demonstrate upon leaving the system. OBE focuses
educational practice on ensuring that students master
those outcomes and it asserts that all students can
succeed”. Spady (1993) has described the principles or
characteristics of a “fully operational outcomes-based
school”:
-8 -

Outcome-based education

1 A collectively endorsed mission statement that
reflects commitment to success for all students and
provides the means for translating that commitment
into action.

provides more than one chance for students to be
successful.
5 A criterion-referenced system of assessment.
6 An ongoing system of programme improvement that
includes staff accountability, effective leadership and
staff collaboration.

2 Clearly defined publicly derived “exit outcomes”
that students must demonstrate before they leave
school.

7 A database of significant, visionary outcomes for
all students, plus key indicators of school
effectiveness, that is used and updated regularly to
improve conditions and practices that affect student
and staff success.

3 A tightly articulated curriculum framework of
program, course and unit outcomes that derive from
the exit outcomes.
4 A system of instructional decision making and
delivery that employs a variety of methods, assures
successful demonstration of all outcomes and

Development of outcome-based education
outcome. “To define education as a set of outcomes
decided in advance of teaching and learning conflicts
with the wonderful, unpredictable voyages of
exploration that characterise learning through discovery
and inquiry.” This liberal notion of education he accepts,
however, is more appropriate in the arts and humanities.
This view is discussed by Glatthorn (1993) who argues
that it is possible for outcome-based education to
accommodate a range of outcomes. Whatever the
position in other disciplines, in medicine we cannot
afford the luxury of ignoring the product. The need for
a core curriculum in medicine with clearly specified
learning outcomes has been identified (GMC 1993,
Harden and Davis 1995) and the development of
appropriate behaviours and attitudes is an essential
component of the educational process in medicine.

The development of outcome-based education owes
much to the work of Spady (1988). Pioneering work
was carried out in schools in the United States of
America where outcome-based education promised far
reaching reform through increasing accountability,
while at the same time offering more school autonomy
or flexibility. Some states, such as Pennsylvania,
legislated for outcome-based education (Pliska &
McQuaide 1994). In Florida, for example, the state
legislature helped districts to define outcomes, then
waived dozens of statutes to give the schools the
flexibility they needed to meet these goals (McNeir
1993).
This move to outcome-based education, however, also
attracted fierce opposition. One concern was that
education should be open-ended, not constrained by
outcomes. Another concern was that the inclusion and
emphasis on attitudes and values in the stated outcomes
was inappropriate. Opponents claimed that “the
proposed outcomes watered down academics in favour
of ill defined values and process skills” and that
“traditional academic content is omitted or buried in a
morass of pedagogic clap-trap in the OBE plans that
have merged to date” (O’Neil 1994). McKernan (1993)
has presented what he sees as the limitations of
outcome-based education. He argues that we must value
education for its own sake, not because it leads to some

In the UK, a two year Training Agency funded project
led by the Unit for the Development of Adult and
Continuing Education (UDACE), attempted to define
learning outcomes and pilot their assessment for five
disciplines in Higher Education (Otter 1992). The
project, suggested Drew (1998), reflected growing
Training Agency interest in clarifying outcomes rather
than prescribing the content of education and training
or the processes by which it takes place. Drew believes
that the project was extremely influential and that there
is now increasing use in universities of learning
outcomes.

Advantages of outcome-based education
Use of an outcome-based model can highlight
neglected areas, for example, informatics, health
promotion, appropriate attitudes and communication
skills while recognising the importance of traditional
disciplines and content areas. By specifying the level
of study, it can encourage higher level objectives
and not just rote learning.

There are major advantages in adopting an outcomebased model for medical education.
1 Relevance
Outcome-based education helps to focus discussion
on the relationship between the curriculum and the
practice of medicine and on education for capability.
-9 -
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take more responsibility for their own learning. It
provides students with a clear framework which
allows them to plan their studies and to gauge their
progress through the curriculum.

2 Controversy
“The very nature of outcome-based education forces
one to address inherently controversial issues”,
suggests O’Neil (1994). Questions have to be asked
as to what is the purpose of the medical school
programme and what sort of doctor we are training.
What are the fundamentals of medical education?

8 Flexibility
Outcome-based education is a potentially flexible
approach. It does not dictate the form of course
delivery or the educational strategy. Adjustments can
be made at any time to the educational process
provided that the changes proposed can be justified
in terms of the specified learning outcomes.

3 Acceptability
Outcome-based education is a model of education
which is readily acceptable to most teachers.
Outcome-based education is teacher friendly. Few
can disagree with the idea. “I find it hard to oppose
the concept of OBE!” wrote Slavin (1994) “Who
would argue that educational programmes should
not be based on some idea of what we want students
to know or be able to do?” Outcome-based education
has an intuitive appeal that hooks people (Evans and
King 1994), and is acceptable politically,
educationally, professionally, and ethically
(Zitterkopf 1994).

9 Guide for assessment
Specification of the intended learning outcomes is
essential for the planning and implementation of
student assessment. Outcome-based education is
consistent with the move to more performance-based
assessment. It facilitates an assessment-to-a-standard
approach in which what matters is the standards
students achieve and not the time they take to achieve
this (Harden et al 1997).

4 Clarity
The concept of outcome-based education is easily
understandable. It is not constrained by educational
jargon and is a relatively simple and unambiguous
concept.

10 Participation in curriculum planning
Many individuals or groups can contribute to the
specification of outcomes. It encourages and
facilitates integrated teaching and learning and
collaboration between different disciplines in
medicine. The approach allows for wide
participation in curriculum development and may
involve members of the community, patients, other
professions and employers. It embraces readily the
concept of multi-professional education (Harden
1998).

5 Provision of framework
Outcome-based education provides a powerful and
robust framework for the curriculum. It helps unify
the curriculum and prevents it becoming fragmented.
It can be thought of as the glue that holds the
curriculum together. By specifying courses in terms
of their outcomes, individual teachers can see what
they contribute to the whole curriculum. It can help
to integrate the learning experiences, the teaching
methods and the assessment.

11 Tool for curriculum evaluation
Increasing attention has been focussed on curriculum
evaluation. Outcomes provide a yard stick against
which a curriculum can be judged. A failure to
achieve the agreed outcomes almost certainly
identifies a problem with the curriculum.

6 Accountability
Outcome-based education, by setting out details of
the finished product against which the product will
be judged, emphasises accountability and quality
assurance.

12 Continuity of education
Outcome-based education, by making explicit the
outcomes for each of the phases or stages of
education, helps to encourage continuity between
basic or undergraduate education, postgraduate or
vocational training and continuing education.

7 Self-directed learning
Outcome-based education encourages students to

Presentation of the outcomes
Midwifery and Health Visiting have identified ten key
characteristics as the basis for the learning outcomes
required for the Higher Award (Table 1).

Learning outcomes can be presented in a number of
ways. Brown University described their learning
outcomes as a list of nine abilities (Smith & Dollase
1999). The English National Board of Nursing,
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Ten key characteristics identified by the English National Board for Nursing, Midwifery
and Health Visiting as the basis for the learning outcomes for the Higher Award
1 Ability to exercise professional accountability and responsibility, reflected in the degree to which the practitioner
uses professional skills, knowledge and expertise in changing environments, across professional boundaries and in
unfamiliar situations.
2 Specialist skills, knowledge and expertise in the practice area where working, including a deeper and broader
understanding of client/patient health needs, within the context of changing health care provision.
3 Ability to use research to plan, implement and evaluate concepts and strategies leading to improvements in care.
4 Team working, including multiprofessional team working in which the leadership role changes in response to
changing client needs, team leadership and team building skills to organise the delivery of care.
5 Ability to develop and use flexible and innovative approaches to practice appropriate to the needs of the client/
patient or group in line with the goals of the health service and the employing authority.
6 Understanding and use of health promotion and preventative policies and strategies.
7 Ability to facilitate and assess the professional and other development of all for whom responsible, including where
appropriate learners, and to act as a role model of professional practice.
8 Ability to take informed decisions about the allocation of resources for the benefit of individual clients and the
client group with whom working.
9 Ability to evaluate quality of care delivered as an on-going and cumulative process.
10 Ability to facilitate, initiate, manage and evaluate change in practice to improve quality of care.
Table 1

With this in mind, we have developed a simple
classification and format for the presentation of learning
outcomes in medical education. In the three circle
outcome model described, outcomes are grouped in
three areas (Figure 2). In this model the product of the
training programme is identified as a doctor who is a
professional able to undertake the necessary clinical
tasks in an appropriate manner.

The Association of American Medical Colleges in the
USA, have developed a set of goals for medical
education (AAMC 1998). These are designed to guide
individual schools to establish objectives for their own
programmes. A consensus was reached on the attributes
that physicians need in order that they are able to meet
society’s expectations of them in the practice of
medicine. The attributes identified were grouped in four
areas.
 Physicians must be altruistic
 Physicians must be knowledgeable
 Physicians must be skilful
 Physicians must be dutiful.
Each attribute was followed by a more detailed
statement as to contributions that the medical school
experiences should make towards achievement of those
attributes.
In Dundee we described initially the curriculum
outcomes in eleven areas (Harden 1998). These had
many similarities to the Brown University abilities.
Long lists of outcomes, however, are unmanageable and
hard to apply in practice, and it is difficult to compare
the outcomes included in different lists. McNeir (1993)
suggested in relation to drafting outcomes, “the key for
most schools seems to be developing outcomes that are
broad in their vision but specific enough to be taught
and measured effectively”. There are advantages in
having a structure which offers an easily remembered
and understood framework. Such a structure could also
allow comparisons to be made more readily between
sets of outcomes from different sources.

Figure 2: A three circle model representing
educational outcomes

The inner segment of the diagram represents the tasks
undertaken by a doctor. These relate both to health and
illness and to individual patients and populations. The
middle segment of the circles represents the expected
outcomes which relate to the approach adopted by the
doctor to the performance of the tasks in the inner
segment. The outer segment represents the outcomes
relating to professionalism and the development of the
individual. A summary of outcomes in each of the three
areas is given in Table 2.
-11 -
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A three circle outcome model adopted in the Dundee curriculum
1 Outcomes related to the performance of tasks expected of a doctor
• Application of clinical skills of history taking and physical examination
• Communication with patient’s relatives and other members of the healthcare team
• Health promotion and disease prevention
• Undertaking practical procedures
• Investigation of patients
• Management of patients
2 Outcomes related to the approach adopted by the doctor to the performance of tasks
• Application of an understanding of basic and clinical sciences as a basis for medical practice
• Use of critical thinking, problem solving, decision making, clinical reasoning and judgement
• Incorporation of appropriate attitudes, ethical stance, and an understanding of legal responsibilities
• Application of appropriate information retrieval and handling skills
3 Outcomes related to professionalism
• Role of the doctor within the healthcare delivery system
• An aptitude for personal development and appropriate transferable skills
Table 2

The description of the twelve outcomes noted in
Table 2 can be expanded to clarify what is expected in
each area. Outcome 1 which relates to ‘competence in
clinical skills’ is one of the outcomes which relates to
the performance of the tasks expected of a doctor. It
includes:


obtaining and recording a comprehensive history



performing a complete physical examination and
assessment of the mental state



interpretation of the findings obtained from the
history and the physical examination



reaching a provisional assessment of the patients’
problems.



practice of medicine in a multicultural society



respect for colleagues



awareness of the need to ensure that the highest
possible quality of patient care must always be
provided.

Outcome 11, ‘the role of the doctor within the healthcare
delivery system’ is one of the outcomes related to
professionalism. It includes:

Outcome 9 ‘behaving ethically, recognising legal
responsibilities and demonstrating appropriate
attitudes’, is an example of an outcome related to the
doctor’s approach to the tasks. It includes:



professionalism, code of conduct and personal
attributes, for example, attention to duty, altruism,
empathy, probity, punctuality, and putting the needs
of the patient before one’s own



role and responsibilities of a doctor



role of other professionals/interaction with other
professionals/multi-professional practice



doctor as manager



an understanding of the law and medicine



medicine and alternative therapies



moral reasoning





ethical judgement

healthcare delivery system including social and
community contexts of care and relationships
between primary care and hospital care.



respect for dignity, privacy and the right of the patient
as an individual in all respects, particularly with
regard to confidentiality and informed consent



acceptance of the principle of collective
responsibility



moral and ethical responsibilities involved in
individual patient care and in the provision of care
to populations of patients

This expansion is the first step in the production of a
more detailed statement of outcomes in each area.
The three circle outcome model described emphasises
that medical practice is not just what a doctor does –
the inner area of ‘task performance’ – but it is defined
also by the doctor’s approach to the task – the middle
area. This is an important aspect of medical competence.
-12 -
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To quote the song by Oliver “It ain’t what you do it’s
the way that you do it. And that’s what gets results.” In
the same way a ‘good’ doctor is defined not just by
what he does but by the way he or she does it. The
outer area represents the growth of the doctor as an
individual, the personal attributes which are desirable
and necessary in a doctor and the context within which
he or she practices. Charles Handy (1994) in his book
‘The Empty Raincoat’, talks of the doughnut principle.
In his inside-out doughnut the dough in the middle
represents the core, what we have to do, and this is
surrounded by the unbounded space of the hole on the
outside, what we could do or could be.

The three circle representation of outcomes can be
viewed from a multi-dimensional perspective with a
third dimension being the different areas of medical
practice (Figure 3). The outcomes described may be
exhibited in different ways in each specialty; for
example, general practice, surgery, obstetrics,
psychiatry, paediatrics, critical care, rehabilitation and
so on. The undergraduate curriculum is built upon an
integrated and cohesive structure through the
contributions each discipline makes to the outcomes.
In specialist or postgraduate training for one area of
medical practice, the outcomes are viewed from the
perspective of that specialty.

The inner circle in the three circle outcomes model
represents the tasks we have to do, which are usually
well defined and well understood. This is, however, not
the whole picture. There is, according to Handy, the
space beyond – the opportunity to make a difference,
to go beyond the central duties in the core. Thus, the
middle area represents the approaches to that which we
could do and beyond this, the outer area represents the
professionalism or what we could be. “The doughnut
image” suggests Handy, “is a conceptual way of relating
duty to a fuller responsibility in every institution or
group in society”.
Figure 3: A three dimensional view of the three circle outcome
model representing the outcomes in different specialities

Specification of outcomes
Outcome-based education does not represent an easy
option. Anyone adopting an outcome-based approach
will find themselves struggling with difficult challenges.
The identification of a school’s educational outcomes
represents a mission statement of what the school
values. The outcomes specified indicate the importance
the school attaches to issues such as the community,
disease prevention, scientific thinking and the
psychosocial model.



Patients and representatives of patient groups



The public including, for example, leaders of
community health groups.

A measure of support and acceptance, by the
stakeholders, of the outcomes specified is required if
outcome-based education is to be implemented
successfully.
Approaches developed for the identification of
educational needs (Dunn et al 1985) may be applied to
the identification of outcomes. These include:

A range of stakeholders can be involved in the
specification of outcomes. The following might
contribute:



The Wisemen approach



The Delphi technique



Critical incident studies

General practitioners



Task analysis



Recent graduates



Study of errors in practice



Students



Content analysis.



Other professions, eg nursing and professions allied
to medicine



Representatives of employers, eg government and
trust managers

An outcome-based design sequence should be adopted
in which the exit outcomes for the curriculum are first
specified (Spady 1988). The outcomes for the different
phases of the curriculum are then derived from these



University staff within the medical school with a
broad range of interests



NHS hospital colleagues
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and the process is repeated for the courses within each
phase, the units within each course and the learning
activities within each unit (Figure 4). The outcomes for
the phases, courses, units and learning activities should
be aligned with and contribute to the visionary exit
outcomes. In this “design down” process we move from
exit outcomes to course outcomes and outcomes for
individual learning experiences in a carefully structured
manner.

This may vary at each phase of the course. It might
include:
Level 1 An awareness of the procedure
Level 2 A full theoretical understanding of the
procedure
Level 3 Observation of the procedure
Level 4 Carrying out part of the procedure
Level 5 Undertaking the procedure under supervision
Level 6 Undertaking the procedure unsupervised

A major challenge in outcome-based education is the
design and implementation of an appropriate system
for student assessment. The standards need to be set
for each outcome. For example, for a practical procedure
the level of proficiency expected of the student should
be made explicit.

The precise definition or distinction between these
stages will vary from outcome to outcome.
We can take one of the outcomes within the practical
procedure domain as an example – lumbar puncture.
Young doctors after several years of postgraduate
training may be expected to carry out a lumbar puncture
for therapeutic purposes unsupervised. On qualification
they may be expected to be able to undertake the
procedure under supervision and for diagnostic
purposes will have practised the technique on models
in the Clinical Skills Centre, and/or patients in the wards.
After three years of a five year undergraduate
programme they will have an understanding of the
technique and the indications for it, and will have seen
it demonstrated live or on a videotape. After the first
year of the undergraduate programme they will have
an awareness of the technique and an understanding of
the normal anatomy and physiology.

Generation of exit outcomes
▼

Phase outcomes
▼

Course outcomes
▼

Lesson outcomes
Figure 4: The design down process for
development of outcomes

Implementation of outcome-based education
There are implications of implementing an outcomebased education programme for all concerned with the
educational process. This includes faculties, curriculum
committees, course planning groups, individual
teachers, assessment committees and students.

Implications for Faculty or School of
Medicine
The outcomes, as displayed, represent a mission
statement by a Faculty or School of Medicine and
communicate to the staff, to students and to others what
the school values. A statement of outcomes is important
too from an accountability or academic standards
perspective. The outcomes can be used as the standard
against which an internal or external judgement of the
success or otherwise of the educational programme can
be made.




Have the outcomes been clearly and unambiguously
communicated to all concerned?



Is the overall educational programme and
educational environment consistent with the
outcomes as stated?



Are the exit outcomes achieved by the students at
the time of graduation?

Implications for curriculum planning
committees and course committees
The outcomes should guide the courses included in each
phase of the curriculum, the content in each course,
and the teaching methods and strategies to be adopted.

Was due consideration given to determining the
educational outcomes? Were all the stakeholders
involved?
-14 -
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outcomes?



Are the outcomes, appropriate to each phase of the
curriculum, addressed in that phase?
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Does each course contribute appropriately to the
outcomes for the phase?



Are the learning experiences offered likely to assist
the students to achieve the outcomes?



Do students achieve the outcomes specified for the
phase of the curriculum by the end of the phase?



Implications for students
It is essential that not only should the outcomes for the
curriculum be clearly specified, but that they should be
communicated unambiguously to students at the
beginning of the course and at the start of each part of
it. Course handbooks and study guides should highlight
the curriculum outcomes relevant to that part of the
course. In the Dundee curriculum, for example, the front
page of each task-based study guides study describes
how the study of the task contributes to the twelve
curriculum outcomes.

Implications for individual teachers
Educational outcomes help teachers to relate their own
contributions to the curriculum as a whole and help to
clarify their role as teachers in the educational
programme.





Have teachers a general awareness of the educational
outcomes for the curriculum?
Have teachers a detailed understanding of the
educational outcomes relating to their own
contribution to the curriculum?
Does their contribution to the educational
programme reflect this understanding?

Students should also be familiar with criteria used to
assess whether they have achieved the outcomes
specified and the assessment methods employed.
Students should be able, as they proceed through the
course, to gauge their own progress towards achieving
the exit outcomes. Students may be held accountable
for demonstrating that they have achieved the outcomes
specified. This may be done using portfolios.

Implications for staff with responsibility
for assessment
The educational outcomes should be used as the
framework for assessment in each phase of the
curriculum. It is essential that student assessment
procedures reflect the learning outcomes. This is
possible using performance-assessment approaches
such as the OSCE (Harden & Gleeson 1979), and
portfolio assessment (Snadden & Thomas 1998).


Are under-performing students, that is those who
do not reach the standard required, given appropriate
feedback and a further opportunity to demonstrate
their competence?






Do the assessment procedures adopted assess the
outcomes?

Are students familiar with the outcomes?
Have students been involved in discussions relating
to the outcomes as specified?
Do they find the outcomes helpful as guides to
learning?
Do students recognise that the learning experience
provided and the assessment procedures reflect the
outcomes?

Conclusion
medical education are strong. Like many developments
in medical education, however, it does not offer a
panacea. It does represent, however, what is almost
certainly a valuable education tool in medical education.
Hopefully its adoption will encourage a legitimate
debate on what kinds of educational outcomes we expect
in medicine and how they will be measured.

Outcome-based education has many inherent
advantages which must make it an attractive model for
curriculum planning for curriculum developers,
teachers, employers, students and the public. Although
outcome-based education has obvious appeal, research
documenting its effects is fairly rare (Evans & King,
1994). Nonetheless, the arguments for introducing
outcome-based education and evaluating its role in

Acknowledgements
and to Barbara Stilwell who drew our attention to the
relevance of the Handy’s doughnut principle to the three
circle model we have proposed.

We are grateful to all staff working in the Medical
School at Dundee who have contributed to the
development of the outcomes for the Dundee curriculum

-15 -

Outcome-based education

References
Harden RM & Gleeson FA (1979). Assessment of
clinical competence using an objective structured
clinical examination (OSCE). ASME Medical
Education Booklet No 8. Medical Education, 13:
41-54

Association of American Medical Colleges (1998).
Report 1: Learning objectives for medical student
education. Guidelines for medical schools. Medical
School Objectives Project, AAMC, Washington
Drew S (1998). Key skills in higher education:
background and rationale. SEDA Special No 6. Staff
and Education Development Association

McKernan J (1993). Perspectives and Imperatives:
Some Limitations of Outcome-based Education.
Journal of Curriculum and Supervision 8(4): 343-353

Dunn WR, Hamilton DD & Harden RM (1985).
Techniques of identifying competencies needed of
doctors. Medical Teacher 7: 15-25

McNeir G (1993). Outcome-based education: tools for
restructuring. Oregon School Study Council Bulletin.
Eugene. Oregon School Study Council

English National Board for Nursing, Midwifery and
Health Visiting (1991). Ten key characteristics of the
ENB Higher Award. ENB Publications, London

O’Neil J (1994). Aiming for new outcomes: the promise
and the reality. Educational Leadership 51(6): 6-10
Otter S (1992). Learning Outcomes in Higher
Education. UDACE/FEU

Evans KM & King JA (1994). Research on OBE: What
we know and don’t know. Educational Leadership 51,
6: 12-17

Pliska A-M & McQuaide J (1994). Pennsylvania’s battle
for student learning outcomes. Educational Leadership
51(6): 66-69

General Medical Council (1993). Tomorrow’s doctors:
Recommendations on Undergraduate Medical
Education. London, GMC

Slavin RE (1994). Outcome-based education is not
mastery learning. Educational Leadership 51(6):
14-15

Glatthorn AA (1993). Perspectives and Imperatives:
Outcome-based education: reform and the curriculum
process. Journal of Curriculum and Supervision 8(4):
354-363

Smith SR & Dollase R (1999). Planning, implementing
and evaluating a competency-based curriculum.
Medical Teacher 21: 000-000

Handy C (1994). The Empty Raincoat: Making Sense
of the Future. Hutchison, Great Britain

Snadden D & Thomas M (1998). The use of portfolio
learning in medical education. AMEE Guide No 11.
Medical Teacher 20(3): 192-199

Harden RM (1986). Ten questions to ask when planning
a course or curriculum. ASME Medical Education
booklet No 20. Medical Education 20: 356-365

Spady WG (1993). Cited by Glatthorn AA (1993).
Perspectives and Imperatives: Outcome-based
education: reform and the curriculum process. Journal
of Curriculum and Supervision 8(4): 354-363

Harden RM (1998). Multi-professional education:
Part 1 – Effective multi-professional education: a threedimensional perspective. AMEE Medical Education
Guide No 12. Medical Teacher 20: 402-408

Spady WG (1988). Organising for results: the basis of
authentic restructuring and reform. Educational
Leadership October: 4-8

Harden RM & Davis MH (1995). The core curriculum
with options or special study modules. Medical Teacher
18: 125-148

Walton HJ (1993). Proceedings of the World Summit
on Medical Education. Medical Education 28(1): 140149. Blackwell Scientific Publications Ltd, Oxford

Harden RM, Davis MH, & Crosby JR (1997). The new
Dundee medical curriculum: a whole that is greater than
the sum of the parts. Medical Education 31: 264-271

Zitterkopf R (1994). A fundamentalist’s defence of
OBE. Educational Leadership March 51(6): 76-78

-16 -

Outcome-based education

Part 2
Planning, implementing and evaluating a
competency-based curriculum
Stephen R Smith and Richard Dollase

Summary
graduation. Faculty use performance-based methods to
determine if students have attained competence.

In September 1996, Brown University School of
Medicine inaugurated a new competency-based
curriculum, known as MD2000, which defines a
comprehensive set of competency requirements that all
graduates are expected to attain. The medical students
entering in 1996 and thereafter are required to
demonstrate mastery in nine abilities as well as a
comprehensive knowledge base as a requirement for

We describe in this article the reasons why we developed
the new curriculum, how we planned and structured it
and the significance we anticipate the curricular
innovation will have on medical education.

Why MD2000 was developed
A report funded by the Macy Foundation highlighted
deficiencies in the clinical education of medical
students, noting that faculty rarely observed students
directly to assess their ability to obtain a history or
perform a competent physical examination (Gastel &
Rogers, 1989).

Several well-respected reports have criticized medical
education over the last two decades. The General
Professional Education of the Physician (GPEP) Report,
published by the Association of American Medical
Colleges (AAMC) in 1985, called on medical schools
to give each student the knowledge, skills, values and
attitudes that all physicians should have. The report
sharply rebuked medical faculties for overloading the
curriculum with factual information that students were
expected to memorize. “By this concentration on the
transmittal of factual information, faculties have
neglected to help (students) acquire the skills, values
and attitudes that are the foundation of a helping
profession” (Report of Project Panel on the General
Professional Education of the Physician and College
Preparation for Medicine, 1984).

A 1992 report by the AAMC reiterated the
recommendations of the GPEP report and examined the
reasons why implementation has been so slow
(Association of American Medical Colleges, 1992).
Though all these reports seem to indicate a consensus
among medical educators of what’s wrong and what
needs to be done, the lack of progress led one observer
to describe the situation as one of ‘reform without
change’ (Bloom, 1988).

Evaluation drives the curriculum
Research in other areas of education has shown that
when the ways in which students are evaluated is altered,
teaching and learning quickly change to match the new
expectations. Ronald Harden, Director of the Centre
for Medical Education, University of Dundee, Scotland,
tells of soldiers being trained to assemble guns in the
field. Despite a well-presented curriculum in the
classroom and good scores on their exams, the soldiers
were not performing well in the field. A new teacher
changed the way the student soldiers were tested. He

The leadership at Brown’s Medical School assert that
‘evaluation drives the curriculum’. We believe that by
clearly specifying the educational outcomes in
behaviorally measurable ways, we can change the way
faculty teach and students learn. Instead of solely
determining whether students graduate based on the
accumulation of course credits, graduation would be
contingent upon demonstrating mastery of a defined
set of competencies.
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more active learning on the part of the students. Teachers
are more highly engaged in helping students gauge their
progress and in identifying and overcoming barriers to
their achievement.

cleared away all the desks and chairs and dumped
disassembled guns on the floor. The soldiers were told
that in order to pass the course, they needed to assemble
the guns correctly. Soon all the students were on their
hands and knees struggling with the equipment and the
field manuals. The classroom instructors were on the
floor with them, helping the soldiers use the manual to
guide the field assembly. Thereafter, the soldiers went
into the field adept at assembling their guns (Harden,
figure out a thoughtful way to get there.

This developmental process of teaching and learning is
most effective when the milestones and end points are
known. When known, the teacher and student can work
together toward those shared goals, recognizing growth,
identifying barriers and collaboratively devising
strategies to overcome those barriers. The teacher can
create a learning experience in which students may
practise those intellectual skills, examine their progress,
incorporate discoveries and practise again, all under the
guidance, encouragement and facilitation of the teacher.

By creating a competency-based curriculum, Brown
Medical School hopes to assure better that it is
graduating physicians who possess the qualities and
attributes desired in a competent physician. Further, the
new curriculum is expected to foster a sense of shared
mission between student and teacher, both striving to
reach a common goal. Such a curriculum engenders

With confidence that this model can truly reform
medical education, the medical school has embarked
on designing a prototype curriculum.

How MD2000 was developed
In 1990, we assembled a group of course leaders and
medical students and asked them to describe the abilities
possessed by successful doctors. At first, the basic
science faculty demurred, stating that they weren’t
qualified to make those judgments since they weren’t
physicians. We asked them to think about their own
personal physicians – what would they like their own
doctors to be able to do well. Once we were able to
shift their frame of reference, the non-physician basic
science faculty became the most active participants in
the ensuing brainstorming session! The group generated
over 50 ability statements, which were listed on
newsprint and taped to the walls of the room. Those
ability statements that seemed redundant were combined
with the approval of the individuals who originally
contributed them during the brainstorming. Then, we
used a nominal group process technique to select the
most broadly supported abilities. Each member of the
group was able to cast ballots for their top five choices.
Seven abilities garnered widespread support.

Brown’s nine abilities
1
2
3
4
5
6
7
8
9

Effective communication
Basic clinical skills
Using basic science in the practice of medicine
Diagnosis, management and prevention
Lifelong learning
Self-awareness, self-care and personal growth
The social and community contexts of healthcare
Moral reasoning and clinical ethics
Problem solving
Table 1

why the planning had omitted any reference to the
knowledge aspect of competence. Our attempts to
justify the exclusive focus on abilities by arguing that
knowledge was the implicit sine qua non of competent
performance did not allay the faculty’s concern.
Therefore, we agreed to develop a core knowledge base
to complement the nine abilities.

We circulated these seven abilities to the group and a
somewhat wider circle of key faculty asking them to
make any further suggestions. We asked the group to
consider adding two abilities that seemed to have been
overlooked during the initial process: moral reasoning
and clinical ethics and the social and community
contexts of health care. The group overwhelmingly
supported adding these two abilities, thus bringing the
final list to nine (see Table 1).

The resulting knowledge base does not rely on a
traditional disciplinary approach. Instead, we devised
a planning model that, for basic science, employed a
matrix with the horizontal axis reflecting the level of
organization from the smallest – the cell and its
molecular parts – to the largest – the community. The
vertical axis represented structure and function
dimensions. The clinical medicine matrix focused on
the five different types of encounters that occur between
doctors and patients, from preventive visits to
emergency room care, on the horizontal axis, and stages
of life on the vertical axis (Figure 1).

We took these nine abilities to the various departments
to solicit their feedback and support. While the faculty
did not criticize the nine abilities, they often questioned
-18 -
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Figure 1: Knowledge base matrices
(each empty block represents a specific domain of knowledge)

The working groups on the knowledge base generated
an initial document on each of the nine divisions
defining the core content in that area. We sent these
documents to a broader and larger group of faculty using
a Delphi group opinion technique to arrive at a
consensus (Milholland et al., 1972). We retained those
items that a majority of faculty rated as ‘essential’ or
‘very important’. Approximately 25% of items
originally included by the working groups were deleted
after two rounds using the Delphi technique.

Eighteen interdisciplinary working groups were formed
– nine to work on the abilities and nine more to work
on the nine divisions of the knowledge base, represented
by the column names in the two matrixes (eg, molecular
and cellular, community, acute encounters). The chairs
of these 18 working groups met together regularly as a
coordinating council, supplemented by the dean, the
associate dean for medical education, the chair of the
curriculum committee, the chair of medicine, the chair
of physiology and the director of the curriculum affairs
office.

The curriculum, published as An Educational Blueprint
for the Brown University School of Medicine (available
on the internet at http://biomed.brown.edu/medicine
programs/MD2000/Index.html) has been named
MD2000 because all graduates of the Class of 2000
and beyond will be expected to demonstrate competency
in the knowledge and abilities outlined. The name is
also meant to symbolize a new curriculum model for
the twenty-first century.

Faculty and students in the working groups translated
each of the nine abilities into observable behaviors that
students must demonstrate at the beginning,
intermediate and advanced levels of their training. Also
developed were new methods of assessing competence
in these areas – methods that rely on actual performance
rather than on the traditional multiple-choice
examinations. These performance-based methods of
assessment include the use of standardized patients,
interactive computer instruction, videotapes and actual
community health projects.

Overcoming faculty resistance
Addressing the ‘ain’t broke’ argument

Many have asked about the degree to which the
proposed changes were resisted by the faculty. Initially,
a number of faculty expressed skepticism about the plan.
They believed that the present curriculum seemed to
be working well and raised the argument that ‘if it ain’t
broke, don’t fix it’. Others expressed concern about the
appearance of central control of the curriculum and
erosion of academic freedom. Still others worried that
the emphasis on competence and abilities conveyed an
attitude that undervalued knowledge and science.

While the number of faculty expressing these sentiments
never appeared numerous nor was their tone vociferous,
the comments were taken seriously. We met with each
department to explain the curriculum and answer
questions. The ‘ain’t broke’ argument was easily refuted
with hard data. A survey of Brown students taken by
the University of Massachusetts Medical School during
a collaborative venture revealed that a sizable
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the pedagogical methods, in contrast to schools where
specific teaching techniques (eg, problem-based
learning) are mandated from above. Faculty are held
accountable for the outcomes of their courses, but the
details of how to reach those outcomes are left up to
them.

percentage of Brown students had reported never having
been observed by a faculty member doing a history and
physical examination on a patient (University of
Massachusetts Medical Center, 1989). Clerkship
directors readily admitted that no system was in place
to guarantee that students acquired the clinical skills
listed in the educational blueprint. Most basic science
instructors would admit that they did not have any
evidence that students could apply their basic science
knowledge to clinical medicine.

Promoting self-directed learning
The concerns about undervaluing knowledge and
science were addressed by asking faculty to reflect on
their own graduate education. The education that basic
science Ph.D. faculty obtained was distinctly different
from the traditional education of medical students.
Graduate education relies much more on active, selfdirected learning guided by faculty mentors. Knowledge
is acquired as an inseparable part of the process of
solving scientific problems, whose outcome is the care
of patients. Clinical investigators combine the two
processes, caring for patients and advancing biomedical
knowledge.

Despite this data, the new curriculum was not presented
as a radical cure for a seriously ill educational program.
Rather, faculty were told that they were doing a good
job – as good as most other medical schools – as evident
from the success of the graduates in matching to
excellent residency programs, receiving excellent
evaluations from those postgraduate programs, gaining
faculty positions at other medical schools in large
numbers and establishing successful practices here in
Rhode Island and elsewhere. The new curriculum
offered a way to do a good job even better. In the
business world, the jargon used to describe this approach
is ‘continuous quality improvement’.

The new curriculum seeks to transform medical
education more into the mould of graduate education.
The nine abilities specify the ways in which students
will use the content defined in the knowledge base. Each
course leader selects the appropriate abilities and
aspects of the knowledge base and combines them in
the teaching, learning and assessment that is part of that
course.

Respecting faculty autonomy
While the proponents of the competency-based
curriculum believe it will dramatically change teaching,
learning and assessment, the new curriculum actually
is less threatening to faculty who fear centralized control
than other curriculum reforms employed in other
medical schools. Unlike some reform efforts in which
courses are broken up or merged with other courses
into new configurations, MD2000 leaves the structure
of courses and clerkships intact. Course leaders retain
their authority to decide on the content of courses and

The confidence and support of faculty for the curriculum
change was achieved by involving them actively in the
planning process. Over 250 faculty, students and
administrators served on the 18 working groups that
planned the curriculum. The entire faculty was invited
to participate in the Delphi survey that achieved a final
consensus on the knowledge base.

Details of the curriculum
The three pillars of the new curriculum are the nine
abilities, the knowledge base and performance-based
assessment.

at the beginning, intermediate and advanced stages of
their educational development are described.
Most of the nine abilities follow this format. Ability II
– Basic clinical skills, is somewhat different. It is a
relatively long list of specific clinical skills, ranging
from physical examination skills to routine clinical
procedures, to complex and specialized laboratory and
diagnostic tests. Each of the three levels of achievement
specifies which of these skills the student is expected
to be able to do and the level of proficiency. For
example, beginning students are expected to be able to
perform the basic elements of a history and physical
examination prior to entering the clinical phase (third
year) of their medical education. They are expected to

Abilities
Figure 2 illustrates the ‘anatomy’ of one of the nine
abilities, namely The social and community context of
health care. The educational blueprint defines each
ability in a succinct paragraph, followed by a series of
criteria that describe the desired performance of the
student. Examples of behaviors that might be used by
faculty to measure student competence are listed next.
Finally, the level of achievement expected of students
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Figure 2: Anatomy of an ability in Brown’s competency-based curriculum

perform these skills using proper maneuvers, form and
structure, though not necessarily in a smooth, efficient
or proficient manner. Beginning students are expected
to be able to describe verbally the procedural steps
necessary to carry out routine clinical procedures such
as venipuncture, starting an intravenous line and basic
cardiopulmonary resuscitation. The students will have
actually performed such procedures at least once, but
would not be expected to be able to repeat them in a
smooth, facile fashion at this stage.

Faculty are advised to present sufficient examples to
make general principles clear, but to avoid going beyond
this objective. Faculty are also urged to select content
that is relevant to the practice of medicine.

Performance-based assessment
The goal of teaching is to help the student to learn. In
order to do so, the teacher and the student must know
how well the student is doing in reaching the educational
outcome desired. Assessment is the process by which
the teacher and the student gain knowledge of the
student’s progress. In our competency-based
curriculum, we want to create assessments that reflect
as closely as possible the actual tasks that students will
face as physicians. These assessments need to be
authentic and direct. We call this performance-based
assessment.

Knowledge base
The knowledge base consists of nine major divisions
representing the column headings depicted in Figure 1.
Inclusion in the knowledge base signifies the importance
of a topic; all graduates should be able to use knowledge
about that topic proficiently. A topic’s exclusion from
the knowledge base is not an indication of its
irrelevance; rather, in planning the use of curriculum
time, faculty assigned a higher priority to other topics
that are in the knowledge base.

Performance-based assessment requires the student to
use knowledge in a particular way to complete
satisfactorily the task assigned. Students will not be able
to perform satisfactorily if they lack either the
knowledge or the ability. The knowledgeable student
who is unable to integrate knowledge to diagnose a
patient’s problems will not perform satisfactorily when
confronted with a patient with a complicated history,
vague physical findings and confusing laboratory data.
Nor will the student who has excellent communication
skills do any better if he or she does not know what
clues to look for in the history. Competence requires
the simultaneous application of knowledge and ability.

Many topics in the knowledge base intentionally permit
wide latitude by the instructor in the selection of specific
content with which to address the topic. For example,
the knowledge base includes genetics under
mechanisms of disease at the cellular and molecular
level, but does not specify which genetic diseases or
genetic abnormalities must be used to illustrate the
principles. Faculty select specific content based on its
teaching value according to prevalence, importance,
general applicability and particular illustrative value.
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Implementation plan
We have developed a new organizational structure, the
MD2000 assessment committees, which provide
oversight and support to course leaders in implementing
the new curriculum in first- and second-year courses
and in the clerkships and the electives in the third and
fourth years of medical education.

MD2000 competency attainment grid

MD2000 assessment committees
Assessment committees have been formed
corresponding to the nine abilities and nine divisions
of the knowledge base. Each committee consists of
about six faculty members and one or two students.
The assessment committees do not directly assess
students. Instead, they monitor and help facilitate the
process by which faculty assess students. Each course
or clerkship is empowered by the assessment committee
to certify student competence in that area. In order to
be so empowered, the course or clerkship director must
meet with the assessment committee to describe the
methods by which student competence in that area will
be assessed. The course leader will also describe how
the course is structured and conducted to enable students
to reach the learning goals.

Beginner
Level

Intermediate
Level

Advanced
Level

1 Effective communication

3

7

2

2 Basic clinical skills

3

5

2

3 Using basic science in
the practice of medicine

7

6

2

4 Diagnosis, management
and prevention

3

7

2

5 Lifelong learning

3

2

2

6 Self-awareness, self-care
and personal growth

2

2

2

7 The social and community
contexts of healthcare

2

2

2

8 Moral reasoning and
clinical ethics

1

4

2

9 Problem solving

5

3

2

Table 2

For example, the student must receive four certifications
in effective communication at the beginning level
(level 1) to be designated competent in Ability 1 at the
beginning level. For the knowledge base, a single
certification is sufficient for that content area.

Once a course has been empowered to certify student
competence, the assessment committee will expect the
faculty to evaluate rigorously how well their assessment
plans are working and present progress reports to the
committee. The purpose of these progress reports is
primarily to engender collegial conversations,
brainstorm new ideas, and creatively problem solve
rather than to monitor compliance.

It is possible for a student to pass a course, fulfil the
knowledge base requirement, and still not receive
certification for competency in a particular ability. For
example, a student could pass the human morphology
course, thus fulfilling knowledge base requirements
under the single organ/organ system division for gross
anatomy, but not be deemed competent in effective
communication – one of the three abilities assessed in
that course.

Rarely, assessment committees may determine that the
faculty member has not undertaken a good faith effort
to employ performance-based methods of assessment.
In that case, the assessment committee may de-authorize
the course’s ability to certify student competence. That
will mean that students taking the course will not be
able to obtain certification for that ability.

The chairs of the assessment committees also serve on
the medical curriculum committee, thus ensuring good
integration of the new curriculum into the overall
curriculum planning process. The full curriculum
committee must decide on any changes in the
educational blueprint proposed by the assessment
committees.

Each student must attain competence in all nine abilities
and across the entire knowledge base. Among the
abilities, students must attain an intermediate level of
competence in all nine, and an advanced level of
competence in problem solving and three others of the
student’s choice.

Students plan their course of study using a newly
developed web-based computer application called
MedPlan MD2000TM. The program graphically portrays
to students which competencies will be fulfilled by their
plan (Figure 3). Students can view which courses are
available to fulfil specific competencies as well as which
competencies any individual course addresses. Another
screen portrays which competencies have actually been
achieved. The program allows the administration to
monitor student progress easily.

To attain competence, students must receive a minimum
number of certifications of competence in the ability in
which competence is being sought (Table 2).
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Figure 3: MedPlan MD2000

Institutional assessment
members in histology and neurobiology have devised
specific ways to assess problem solving in their
respective courses. Students may achieve an overall
passing grade on examinations indicating that they have
an adequate fund of knowledge in the subject, but have
performed below an acceptable level in being able to
apply that knowledge on problem-solving tasks. In those
cases, students pass the course but do not achieve
competency certifications in problem solving. We meet
with the students to plan remedial educational activities
designed to help them achieve competence in the ability.

In implementing MD2000 we soon realized that we
needed to establish a system of institutional assessment
to monitor our annual as well as long-term progress,
and to determine what effect our new curriculum model
was having on the teaching and learning processes in
the medical school. In 1997,we established an
institutional assessment committee composed of experts
in education assessment from other institutions to help
us design an evaluation strategy. In addition, they act
as ‘critical friends’ offering both constructive feedback
and recommendations for improvement in the
implementation of our new curriculum. We also hired
an independent evaluator who reports to the advisory
committee about student and faculty attitudes and
satisfaction with the new curriculum.

Only two students were found to be lagging behind
benchmarks of progress in achieving competency
certification at the end of the first 2 years of medical
school. We met with them and planned activities over
the summer that would enable them to catch up. In both
cases the students were each missing one certification
each in Ability VII – Social and Community Contexts
of Health Care and Ability VIII – Moral Reasoning and
Clinical Ethics.

Early results
We are encouraged by early results of our institutional
assessment after two full years of implementation.
Interviews by the external evaluator reveal that faculty
and students are able accurately, if not completely, to
describe the basic tenets and features of the new
curriculum.

The average score of the students in the MD Class of
2000 on the June administration of Step 1 of the United
States Medical Licensing Examination was 217
(national average 216), with 98% passing (national
average 95%). In the clinical clerkships, the substitution
of Objective Structured Clinical Examinations (OSCEs)
for oral examinations has altered the learning behavior
of students in positive ways, but has not resulted in any
lowering of scores on National Board of Medical

Each of the courses in the first 2 years of medical school
have indicated whether each student achieved the
competencies for that course. Faculty have been able
to draw distinctions between knowledge and abilities
evidenced by faculty giving students passing grades for
knowledge but not certifying them in one or more of
the abilities assessed in that course. For example, faculty
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Examiner shelf examinations. This welcome result
reassured us that the benefits of the new curriculum
were not being achieved at the expense of traditional
measures of performance.



The major source of criticism from students, and to
some extent from faculty, was that the concepts of the
new curriculum had not been fully and completely
realized. These criticisms are both valid and welcome.
While the majority of courses have fully embraced the
concepts of a competency-based curriculum and have
utilized appropriate methods of performance
assessment, some course have not been as successful
in adapting to the new way of teaching, learning and
assessing. We continue to work with the faculty in these
courses, encouraging them to experiment and share their
experiences, good and bad, with their colleagues. We
welcome the criticism from students since it represents
a positive valuing of the new curriculum and an
impatience to see it fully realized.













Has the faculty substantially changed the way they
evaluated students and the way they teach?
Do the faculty buy into this?
Will they maintain it over time?
Are new faculty socialized to the new paradigm?
Do faculty see the educational outcomes as rigorous
enough?
Do students view MD2000 as valuable?
Are the students getting sufficient feedback on their
performance? Are students better prepared,
especially in the more nontraditional aspects of the
curriculum?
Are residency program directors satisfied with the
competence of our graduates?
Do our graduates seem better prepared than the
graduates of other, more traditional medical schools?
Are our graduates better physicians?

The results of this institutional assessment will not be
clear for many years, but we are also using the process
of assessing our curriculum as a means to spur its
continued development and to improve it continuously.
Certainly, the early results have been encouraging.

We are evaluating the new curriculum using both
qualitative and quantitative measures. Our advisory
committee recommended the following assessment
questions:

Significance for medical education
Brown’s approach to the education of medical students
begins with the tasks that will be expected of the
physician practising in the twenty-first century, then
builds a curriculum designed to equip its graduates with
those attributes needed to perform those tasks
competently. Residency programs will know that an
M.D. degree from Brown means that graduates have
been taught, have learned and have been assessed
competent in these outcomes.

We believe that competency-based education represents
the model for medical education in the next century.
The current model of medical education, based on
Abraham Flexner’s famous reports in 1910, served
medicine well by building the education of medical
students on a firm scientific foundation. A new model
of medical education is needed now to prepare today’s
graduates to face the challenges ahead. Flexner, himself,
presaged the need to consider the broader needs of a
comprehensive medical education. He wrote:

Other medical schools in this country and around the
world are adopting the model of competency-based
education. In the US, we are joined by medical schools
at the University of Vermont, the University of Missouri
at Kansas Cikty, East Tennessee University and the
University of Indiana. Many more medical schools are
in the planning stages. Copies of the educational
blueprint have been requested from dozens of medical
schools in other countries, and we know that most
recently the International Medical College in Kuala
Lumpur, Malaysia, and the University of Chile Faculty
of Medicine have utilized it in their own curriculum
planning.

“So far we have spoken explicitly of the
fundamental sciences only… The practitioner
deals with facts of two categories. Chemistry,
physics, biology enable him to apprehend one
set; he needs a different apperceptive and
appreciative apparatus to deal with the other,
more subtle elements. Specific preparation is in
this direction much more difficult… The
physician’s function is fast becoming social and
preventive, rather than individual and curative.
Upon him society relies to ascertain, and through
measures essentially educational to enforce, the
conditions that prevent disease and make
positively for physical and moral well-being”

Furthermore, the AAMC’s Medical School Objectives
Program (MSOP) assists medical schools in their own
efforts to define the educational outcomes of their

(Flexner, 1960).
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teaching programs. MSOP has published a monograph
that defines the attributes that medical students should
possess at the time of graduation and sets forth a list of
learning objectives for the medical school curriculum
derived from these attributes (Association of American
Medical Colleges, 1998). Brown has recently joined

MSOP, now a consortium of over 20 medical schools.
Such collaboration allows us to share our perspective
on competency-based curriculum – what works and
what needs to improve – as well as learn from other
leading US medical schools how better to implement
our evolving competency-based curriculum model.
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Part 3
Assessment in outcome-based education
Miriam Friedman Ben-David

Summary
premises and the role of institutions in defining their
educational philosophy as it pertains to student learning
and assessment is also presented. A brief description of
implementation guidelines of assessment programs in
outcome-based education are presented indicating the
key features of such programs.

The role of performance assessment in outcome-based
education is discussed emphasizing the relationship and
the interplay between these two related paradigms.
Issues of the relevancy of assessment to student learning
are highlighted in the context of outcome-based
education. The importance of defining assessment

Introduction
Ideally, at the didactic phase of medical education,
where the full scope of professional development is
considered, the two are inseparable. In such programs,
a comprehensive assessment will be integrated with all
stages of the curriculum from its initial conception.
Furthermore, assessment activities are integrated with
learning to enhance student learning from their own
assessment experience (Loacker, 1993). Medical
schools have unique opportunities to observe students
through their learning and assessment over a prolonged
period of time. Students are eager to demonstrate their
professional growth, and to monitor their own learning.
Thus, clear outcome objectives, assessment-feedback
and student self-assessment are central to outcomebased education.

Higher education institutions have been responding to
a growing concern for the adequacy of students’
professional and career preparation by specifying the
outcomes or abilities critical for future professional
performance. (Friedman & Mentkowski, 1980). Such
outcome educational programs focus on assessing
performance as well as knowledge as a key to bridging
the gap between college and career.
Institutions of higher education who set pre-defined
learning outcomes in behavioral objectives demonstrate
advanced educational reform in teaching, learning and
assessment. These programs demonstrate a unique
approach to education by designing a comprehensive
systemic (school wide) and systematic curricula which
goes beyond knowing.

The call for performance assessment by US national
organizations is actually a call for outcome-based
education. Proposals of the National Educational Goals
Panel (1991) and the National Council on Educational
Standards and Testing (1992), have both called for
national examinations with performance assessment as
a featured concept with an emphasis on testing complex
“higher order” knowledge and skills in the setting in
which they are actually used (Swanson et al, 1995). In
order to respond to these proposals, ‘higher order’
knowledge and skills need to be defined and
incorporated in the instructional design along with
performance assessment methods. Abilities may be
defined as short-term behaviors, which are prerequisite
to the next stage of learning; as long-term behaviors
linked to the work place; or both. However, common to
all outcomes-based curricula is the desire to demonstrate
the credibility of the program in terms of what graduates
know and can do.

Outcome-based education and performance assessment
are closely related paradigms. They are bound by simple
educational principles:
1 assessment methods should match the learning
modality
2 in all fairness, students are entitled to learning
experiences which will adequately represent the
assessment methods.
Consequently, outcome-based education programs are
faced with the need to develop non-traditional teaching
and assessment techniques, which capture both the
learning and performance of broad abilities. Recent
developments in assessment methodology have focused
on performance assessment and somewhat neglected
the related paradigm of outcome-based education.
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The purpose of this paper is to highlight important
concepts of assessment in outcome-based education
along the following three topics:

2 assessment premises in outcome-based education;
3 implementation of assessment programs in outcomebased education.

1 the interplay between assessment and outcomebased education programs

The interplay between outcome-based education and
assessment


The design of outcome-based education and student
assessment must include consideration of expected
student outcome as viewed by different consumer
groups.

self awareness, self care and personal growth;
 social and community contexts of health care;
 moral reasoning and ethical judgment;
 problem solving.

These views reflect different needs and expectations.
Examples of consumer perspectives are found in faculty
expectations from students, future employers or

In addition to the nine abilities, knowledge-based
requirements are grouped into nine categories.
Assessment criteria are developed for each activity
according to the level of performance. In contrast, the
Society for General Internal Medicine in its 1996
Annual meeting (Holmboe et al.,1996) conducted a
workshop to explore current methods in the evaluation
of clinical competence. They present the components
of the definition of a certifiable internist as clinical
judgment; medical knowledge; clinical skills;
humanistic qualities; professionalism; medical care;
moral and ethical behavior.

licensure\certification bodies. Faculty may expect
students to master the learning material, future
employers may expect readiness to enter specialized
programs and
licensure\certification bodies may expect demonstration
of general professional competencies. By whichever
perspective the outcome objectives are defined, from
an assessment perspectives, the stakes are not similar.
Thus, the school decision to satisfy needs of one or
more consumer groups will dictate the nature of the
outcome objectives and the assessment program.

The abilities defined by the medical school and the
certification body present similarities as well as
differences. Differences may stem from the short-term/
long-term definitions of abilities, the specific values of
the medical school and its educational philosophy,
abilities defined for the undifferentiated physician and
the link between education and practice. The clearer
the definition of outcome-based education objectives
the more effective are the assessment techniques. The
clarity of the definition allows the specification of the
nature of the abilities and the setting in which they are
assessed and most importantly, how results should be
interpreted (Messick, 1994).

For example, Brown University School of Medicine
(Smith & Fuller, 1994), have developed a competencybased curriculum which defines nine activities:


effective communication;
basic medical skills;
 using basic science in the practice of medicine;
 diagnosis, management and prevention;
 lifelong learning;


Assessment premises in outcome-based education
The assessment premises adopted by the medical school
are the reflection of its institutional values. Institutions
need to define their education and assessment premises
prior to the design of assessment material. Examples
of assessment premises are:
 assessment is integral to learning;
 abilities must be assessed in multiple modes and
contexts;
 content is the stimulus for learning and it also
provides a context to demonstrate
-27 -



one’s ability;



performance assessment implies explicit criteria,
feedback and self-assessment;



core abilities must be assessed repeatedly over time
to measure growth;



assessment should be cumulative and
comprehensive; deficiencies should be remediated
(Loacker, 1993).

Outcome-based education

developing assessment expertise among faculty and
students to enhance the quality of assessment. Students
should assume the responsibility of monitoring their
own learning progress and a mastery approach to
learning is implemented. Faculty will define standards
and students are expected to meet those standards.

The New Mexico School of Medicine has defined in
their assessment manual (1992) guidelines for planning
and implementation of assessment programs in an
ability-based curriculum. The guidelines state that a
well-defined and well-managed system of formative and
summative assessment should be developed and
implemented. It recognizes the importance of

Implementation of assessment programs in
outcome-based education
employed for this ability and the setting in which
behavior should be demonstrated. If abilities are
described in developmental terms the specific levels
should be outlined.

In planning an assessment program in outcome-based
education, faculty are undertaking multiple tasks.
Examples of faculty activities are listed here in
chronological order. The list is not inclusive, but it
contains important aspects of assessment program
development and implementation.

5 Assessment taskforce - Establish an assessment
taskforce, which will include an assessment expert.
The taskforce will coordinate the development of
assessment materials and will recruit faculty for the
various tasks. Have faculty from different disciplines
work together to allow integration of abilities across
disciplines.

1 Assessment premises - Outline the assessment
premises and the educational philosophy of the
institution and define the relationship between
students and faculty, as well as the responsibilities
students are expected to take to monitor their own
learning. On the other hand, the school will define
its responsibility to allow students to meet their
educational goals.

6 Systemic assessment program - Work towards
establishing an ‘assessment oriented faculty’ which
will assist in creating a systemic assessment
program; one which will reach all institutional
aspects - administrative as well as educational.

2 Principles of outcome-based education - Establish
outcome behavior principles, which will consider
consumer groups, short vs. long term abilities, the
link between education and practice and the
institutional goals.

7 Systematic assessment program - Design a
systematic assessment program, which will ensure
uniformity of assessment across programs.

3 Define methods - Select the methods by which
outcome behaviors are defined, such as critical
incidence techniques, job analysis, Delphi
techniques, national\professional surveys,
faculty\expert judgment or others.

8 Flow of assessment information - Indicate the flow
of assessment information, lines of communications
and how promotion decisions and remediation fit
into the loop - and make sure the students are not
lost in the process. In an outcome-based education
program often students may feel they are over-tested
and under-informed.

4 Assessment criteria - Develop assessment criteria
for each of the abilities defined. The criteria should
include a description of the instructional methods

Conclusion
Sampling their subjective judgments over time and over
judgments may provide the statistical confidence that
the evaluation of clinical abilities is not a matter of an
expert’s personal judgment but rather reflects the
examinee’s consistent behavior (Friedman &
Mennin,1991) It is indeed a win\win situation.

The list of activities is certainly overwhelming. Faculty
willingness to engage in such an undertaking is the first
indicator of institutional values. Faculty understand that
outcome- based education ensures that students are
better able to meet their learning goals and faculty gain
more insight into the nature of professional behaviors
and the related learning activities. Faculty may take on
an expert role in evaluating student performance.
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Part 4
Outcome-based learning and the electronic
curriculum at Birmingham Medical School
Nick Ross and David Davies

Summary
Outcome-led curricula are increasingly relevant to
medical education as Universities seek means to make
explicit the criteria against which the success of both
the course and the students should be judged. This paper
outlines some of the main factors which led the
University of Birmingham School of Medicine to
develop an outcome-led curriculum for the new
undergraduate medical course. Having set the general

context, it then describes how the specific structure used
by the school for organising integrative learning
outcomes both influenced and was influenced by the
parallel decision to develop an ‘electronic curriculum’
database. The advantages of the electronic curriculum
database developed by the School are discussed and
examples are given to demonstrate the flexibility with
which information can be accessed by students,
clinicians and other teachers.

Introduction
Despite this, the ‘steady state’ of medical education, in
which consultants could, to a greater or lesser extent,
rely on their own student experience as the basis for
structuring the experience they offered to their own
students, meant that such a system could be maintained.
When the intention is to radically revise the nature of
medical education, a more directive strategy is required.
With the publication of Tomorrows Doctors (1993), the
General Medical Council set in motion just such a broad
change process.

Although the term curriculum might most appropriately
refer to the whole educational experience of the student
(Lawton 1973), it is more commonly used to refer to
the course as planned. As Lowry points out (1993), there
may be a considerable difference between the
curriculum as planned, the curriculum as implemented
and the curriculum as experienced by the students. There
are a number of reasons for this potential dissonance,
including a general resistance to change; a failure to
share ‘ownership’ of new curricular plans and the
reaction of the students.

Whatever structure were to be imposed on clinical
experience, some variation would be inevitable, since
educational planning will always have to take second
place to patient need. Both higher education and
professional bodies (QAA 1997: GMC 1993) are
challenging the tradition of unregulated apprenticeship
and increasingly requiring schools of medicine to
exercise tighter control over the curriculum as
implemented and experienced: to offer a specification
of intent against which the education of the student can
be judged. In this climate, schools of medicine can not
continue to give individual clinical firms ‘free rein’,
but it is up to them to determine how educational
planning can regulate the serendipity of clinical learning
without hobbling it.

A further pressure relates particularly to the clinical
component of education and to the variation in the
learning environments used to undertake a particular
part of the course. The learning resource and opportunity
offered by two different junior medical firms will not
be precisely the same. Indeed, one medical firm is
unlikely to be able to offer precisely the same experience
on two different days. In the past, medical curricula
have managed this disparity largely by avoiding it,
through the use of an apprenticeship system in which
responsibility for determining content rests with the
supervisor (Lowry 1993). They have simply stipulated
that, for example, students will have a certain number
of weeks of ‘junior medicine’ in the third year. Since
the detail of the expected experience was not specified
in the curriculum plan, the experience the students
gained could not be dissonant. However, students were
only too aware of the differences between their
individual experiences and understandably concerned
about how this might affect their assessment
performance.

If the main specification of education in the curriculum
is in terms of input (taught sessions or particular learning
events), conflict with available learning opportunities
and resources in a particular environment will be
inevitable. Where there is conflict, the learning resource
is bound to be the ultimate determinant of experience.
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The danger is that relatively few ‘unachievable’ or
‘impractical’ proposals in the curriculum plan may lead
to the whole being characterised by a clinical firm as
‘not written with us in mind’ and therefore irrelevant.
In this context, even those proposals which might have
worked within the pattern of available opportunity to
enhance the educational experience may remain
unimplemented. Even where plans are partially
implemented, there is no framework within which the
remaining differences in student experience can be
resolved (See Figure 1).

This is equally true of the non-clinical aspects of
medical education. A ‘contract’ with a module coordinator, based on an identified contribution to the
required learning outcome for the year, can be fulfilled
even if circumstances force a change in some aspect of
the lecture programme or other input. As with clinical
teaching, the encouragement to take account of the
reality of a situation and utilise the strengths of the
available learning resource can serve to maintain the
perceived relevance of the outcome-led curriculum. By
focusing the planning on contribution to an overall
outcome, individual module co-ordinators are also
encouraged to develop awareness of the broader context
within which their module is offered.
Perceived dissonance between the planned and
implemented curriculum also suggests a process where
the new curriculum, once planned, returns to a steady
state, whilst the ‘curriculum as implemented’ drifts
further and further from the original intent. In reality,
curriculum development is a continuing process,
running alongside curriculum implementation and
taking account of educational reality through ongoing
evaluation (Lowry 1993: Schwartz et al 1994). Unless
there is some semi-permanent core around which to
work, continuing development can mean continuing
uncertainty. The specification of learning outcomes can
provide this core, whilst retaining flexibility. Although
the outcomes of undergraduate medical education have
to change in response to professional and service need
(GMC 1993), the shift tends to be gradual and concerted.
By comparison, the specification of input is at the mercy
of rapid, uncontrolled changes in personnel, resources
etc.

Figure 1: In an input/learning event-led curriculum, divergence
in the pattern of learning events remains unresolved:
there is no common endpoint

At a time of change, a lack of access to the ‘curriculum
as planned’ for students and large numbers of teaching
staff means that there is little opportunity to counter
other forces in the educational environment, which may
be resisting change, or to identify whether any variation
in the learning experience offered is or is not legitimate.
Such access needs to be enabled, but it also needs to be
encouraged. An outcomes led curriculum can encourage
the active involvement of students by placing equal
weight on taught input and independent study and
encourage the active involvement of teachers by
allowing them to take account of local constraints and
opportunities. An input led curriculum is the
responsibility of the faculty. An outcome led curriculum
is the responsibility of all.

Where the curriculum specifies education in terms of
learning outcome, different clinical environments can
be encouraged to use their strengths, identifying the
most appropriate means through which they can enable
students to achieve the required objective. Differences
in student experience will remain, but the common
endpoint specified in the learning outcomes constrains
differences and provides a point of resolution.
Furthermore, the explicit acceptance of diversity of
experience/input within the planned curriculum means
that it retains its relevance to the course as implemented
in each environment and maximises its effect on the
experience of the students.
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Development of an electronic, outcome-based curriculum
The educational experience the students get and the
learning opportunities provided are defined as much
by teaching and learning process as by course content.
Curriculum documents may define what is to be taught
in the medical school, either through didactic lectures
or interactive, small-group teaching, or in the hospital,
through bedside teaching or clinical tutorials. They may
be much less explicit about what students are expected
to learn independently.

At the University of Birmingham, the development of
the MBChB programme in line with the
recommendations of the GMC (1993) has provided an
opportunity to tackle these problems and to make the
planned curriculum an integral part of the educational
experience for the students, rather than a snapshot for
the purposes of validation or review. This has involved
the development of a framework of ‘nested’ outcomes
for the course, which, in turn, has been utilised as a
vital component in the development of electronic
curriculum documentation. The electronic curriculum
is on the web and can be accessed by students, clinical
and non-clinical teaching staff and support staff.

Increasingly, curriculum documents are expected to be
specify in the form of objectives or learning outcomes
what students are expected to achieve through the
course. These outcomes form criteria against which the
students (Brown & Knight 1994) and, ultimately, the
course (QAA 1997) may be judged. Although more
explicit than aims, the outcomes included in curriculum
documents are often broad. This is, in part, an
appropriate educational response to the diversity of
valid student experience. However, a number of other
factors may also affect the decision.

Normally, especially with a long and complex course
like medicine, formal curriculum documentation for
validation and review is restricted, both in the detail it
provides about any particular teaching and learning
event and in its circulation. Further documentation about
particular course components or learning experiences
may provide students and teachers with additional layers
of detail, but without access to the framework this can
appear as disconnected elements. The electronic
curriculum provides students, clinicians and other
teaching staff with a database which allows the detail
of individual educational experiences and learning
opportunities to be planned and understood within the
larger context of the course as a whole. As is often the
case, the use of information technology has allowed
new functions; new approaches to the data which were
simply not possible through paper documentation, but
the electronic curriculum also improves on the
performance of those functions which the paper
document already fulfilled.

If the main purpose for providing outcomes is to meet
the needs of subject review or other evaluative processes
then a limited set of broad statements may be
appropriate. If they are intended to provided guidance
to teachers and students in determining appropriate
learning, than more detail is required. Even where the
latter is the intention, paper documentation imposes
certain constraints. A set of detailed outcomes for an
individual course component may be manageable, if
rarely user-friendly, but when collected together for a
course, they may simply become an impenetrable mass.
The danger is that separate sets of outcomes fail to
facilitate cross-referencing between components and
consequently horizontal and vertical integration. One
of the major advantages of an integrative set of outcomes
is that it can help students to independently make such
links: to develop their own conceptual map. Any loss
of perceived connectivity between course components
is therefore a serious deficit.

Standard paper-based curriculum documentation will
often provide some information about the philosophy
or the curriculum model which underpins the design of
the course, but the bulk of information relates to the
structure of the course, the nature of the educational
process and, to a greater or lesser extent, the expected
learning outcome.

In addition to concepts, clinical skills and attitudes,
outcomes can also specify expected learning to be
achieved through independent study and other, ‘processrelated’ learning, such as communication and group
working skills, familiarity with IT; ability to value
differing points of view etc. However, unless a means
is found to deal with the sheer bulk of content related
outcomes, such valuable additions are unlikely to prove
attractive.

The structural information included in paper
documentation usually describes how the content of the
course is divided up between various ‘modules’ or
differently defined course components: outlines the
content of each module and states how the teaching
load is divided up between individuals, departments and
hospitals. It will identify the temporal relationships of
one course component to another, but is often less
successful at mapping out the more complex, conceptual
relationships.
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Development of ‘nested’ outcomes

years, enabling students and teachers to identify the
progression needed to achieve the required endpoint
with regard to that particular ‘theme’.

The University of Birmingham School of Medicine has
used a detailed set of outcomes relating to both course
content and educational process: specifying the
knowledge, skills and attitudes expected of students and
providing a framework within which they are able to
take a greater level of responsibility for their own
learning. These detailed outcomes form a vital structural
element within the ‘electronic curriculum’: a database
which, in turn, allows the outcome set to be presented
in a user-friendly manner. To facilitate the integration
of learning and enable the development of the database
and these outcomes are ‘nested’ (see Figure 2).

Within a given year, each course component has a set
of detailed outcomes. Each of these detailed outcomes
makes a specified contribution to one or more of broad
year outcomes. The majority of year outcomes are
contributed to by more than one module.
Within each module, individual lectures, tutorials etc
make a specific contribution to the achievement of a
particular detailed outcome. However, the detailed
outcome set for any course component are more than
the sum of the formal taught parts and gives equal weight
to aspects to be achieved through informal clinical
teaching and independent learning.

A set of 24 broad outcomes outlines the learning to be
achieved at the end of the course. Each of these broad
outcomes has a counterpart in each of the preceding

Figure 2: Nested outcomes, showing the relationship between taught input,
independent learning, module, year and course outcomes

Advantages of the electronic curriculum
Prior to the implementation of the electronic curriculum,
a paper document was produced for the first 2 years of
the course. For each component, it contained:

The belief that a detailed outcome-led curriculum is of
value, but requires electronic management if it is to be
user friendly might, of itself, have been sufficient
motivation for the development of the electronic
curriculum, but there are a number of other advantages.
Before considering how the electronic curriculum
enables students to take a greater level of responsibility
for their own learning, it may be appropriate to consider
some of the more prosaic benefits.
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Handouts, workbooks etc. were provided separately, but
even so, this amounted to an average of 20 pages per
module, or 240 pages per year. Extended to the whole
course, this would have resulted in 1200 pages of
information. Leaving aside the shear weight and userunfriendliness of such a document, it would be hard to
justify the cost to either the University or the
environment. The electronic curriculum provides this
comprehensive level of data in a cheaper, more useable
form, with automatic links to further material.

there is also a need to ease the route of any enquirer to
the information they want. If we wish to broaden access
we need to recognise that different audiences may be:


using the document for different purposes:



working from different starting points:



working in different directions through the data



wanting to get to different data in a different form.

Navigating through the mass of available detail is
facilitated in a number of ways. In addition to the nested
outcomes, the electronic curriculum holds information
about course content as a series of layers. For example,
data is held about:

Educational development is a continuing process of
which a paper document can only be a snapshot in time.
The more detail the document includes, the more
opportunities there are for elements of its content to
become obsolete and the shorter will be the period of
time for which it constitutes an accurate reflection of
the course. The electronic curriculum can be
continuously revised, so that all users have a single
source of up-to-date information. Since students will
use the electronic curriculum are interested in their own
course, historical accuracy is as important as currency.
For example, students in this years second year will
want to look at last year’s first year programme, rather
than this year’s first year programme. Figure 3 shows
how this will eventually require 15 years worth of
information (the equivalent of 3600 pages of paper
documentation) to be held in the electronic curriculum
and how this will, in turn, enable the process of review/
research in course development.



components in each year



list of taught sessions in each component



content of individual session



supporting information/learning resources.

This means that an individual accessing the curriculum
would be able to work their way towards detailed
information about a particular session without having
to negotiate a morass of detail that is irrelevant to their
current enquiry. Although much easier than using a
paper document, this process is still only the equivalent
of looking a topic up in the index of a book, finding the
relevant chapter and working through headings to get
to the information that you need. The electronic
curriculum goes further.
Paper documentation is, by its nature, mono-directional.
The data it contains is organised in a single set way.
Where documentation has traditionally been part of a
validation or review process, the information is
organised for the type of enquiry which review involves.
The specific organisation does not matter. It is the fact
of its set nature that can be a problem. Although the
paper document presents material in an organisation
that is entirely logical for and appropriate to its original
purpose, the content can appear very complex when a
different type of interrogation works ‘across the grain’
of its original structure.
The electronic curriculum prepares and presents the data
on the basis of the nature of the specific enquiry. So,
for example, if an enquirer wished to look at a particular
year outcome, they could look at it in relation to:

Figure 3: Fifteen years of curriculum information are
required to provide current and historical accuracy. In addition
the same information can provide data for the study of
longitudinal curriculum change. (The database will not be
fully populated until 2002)

Reduction in cost and improved accuracy are major
factors in enabling access to course information for all
legitimate audiences. There is a need to limit access to
particular information: to decide who is allowed to see
what, (e.g. forthcoming examination questions) but



the whole set of year outcomes



the equivalent outcomes in other years



the contributing outcomes from a particular module



the contribution to that outcome from all modules
in the year.

The electronic curriculum consists of a matrix of three
types of data (Figure 4).
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are used as a first preference, although the breadth of
our medical curriculum means that in some areas (e.g.
ethics, law., social policy) other terms have to be used
to provide sufficiently detailed signposting. An enquirer
can work across all three dimensions of the matrix,
changing ‘direction’ as often as they want in order to
get the information they require in the form which is
most helpful (Figure 5 and Box 1).
Behind the scenes, the Electronic Curriculum is driven by a series
of related Filemaker Pro databases. The versions of Filemaker
Pro we have chosen (4.0) contains its own built-in web server so
the Electronic Curriculum system can run as a self-contained
system. The added advantage that Filemaker Pro runs on both
the Macintosh and Windows made it an ideal choice for this
application.
Clients can query the Electronic Curriculum either directly using
Filemaker Pro’s built-in peer-to-peer networking (allowing a mix
of Mac and PC clients via TCP/IP) or via the World Wide Web
(WWW).
As the Electronic Curriculum is deliverable via the WWW,
distribution of curriculum data to remote clinical teaching sites,
primary care centres, etc in real time is now effortless.

Figure 4: The structure of the Electronic Curriculum

The tables of related data within Filemaker Pro were constructed
to represent the structure of the curriculum (see Figure 2 and
Figure 4). This database structure also simplifies data entry and
query. Modules and sessions within the database are linked to
Further Learning Resources; external teaching aids such as webbased self-assessment, online tutorials, remote web sites etc.

In addition to learning outcome information and taught
content information already described, users can search
the database using key terms. This provides an
additional navigational tool working within and between
the outcome and content data. As with previous
curriculum databases (Mattern et al, 1992) MeSH terms

Box 1

Figure 5
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Enabling students to take responsibility
for their own learning

lectures as for their own value. However, as they use
them to navigate the curriculum, students recognise
outcomes as a means to facilitate integration. They are
thus built in to their developing professional conceptual
framework. At this stage, no learning outcome is
included which does not have an identifiable
contribution from a taught session. Independent learning
may also be needed, but it is never expected to stand
alone. By the time students are in the third year, the
standard route of entry into the curriculum database is
via the detailed learning outcomes. Formal teaching is
still a major component of the course, but many of the
outcomes rely entirely on independent learning.
Students may use the outcomes to identify the taught
contribution, but that only forms a skeleton around
which they must then structure their own learning. By
the time students are in the fifth year, they will be
familiar with using the learning outcomes to formulate
their own learning plan and the very limited extent of
formal teaching is unlikely to concern them. The
expectation is that by the time these students become
housemen, they will be fully prepared to identify their
own learning requirements: to write their own personal
outcomes as it were and to seek out means to achieve
them.

The electronic curriculum reflects the changing
relationship between taught content and outcome during
the span of the course which is itself reflective of
ongoing change in learning style and intellectual and
professional development. Students entering the course
through the normal science-focused ‘A’ level route are
focused on fact: have a simple dualistic belief in right
and wrong answers (Perry, 1970) and are in the habit of
passively absorbing those right answers through didactic
teaching. In professional practice and continuing
medical education, those qualifying from undergraduate
medical education must recognise that ‘truth’ is relative:
that evidence is rarely overwhelming and that
professional judgement called for needs to be supported
by active, independent learning. The undergraduate
medical course should not simply be a period during
which this transformation takes place, it should be a
tool which facilitates the transformation.
In the early part of the course, it is recognised that
students are likely to enter the electronic curriculum
matrix through the details of taught content and that
outcomes will be used as much to navigate between
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Part 5
From competency to meta-competency: a model
for the specification of learning outcomes
R M Harden, J R Crosby, M H Davis, M Friedman

Summary
Increased attention is being paid to the specification of
learning outcomes. This paper provides a framework
based on the three circle model – what the doctor should
be able to do, (“doing the right thing”), the approaches
to doing it,(“doing the thing right”) and the development
of the individual as a professional, (“the right person
doing it”). Twelve learning outcomes are specified, and
these are further sub-divided. The different outcomes
have been defined at an appropriate level of generality
to allow adaptability to the phases of the curriculum, to
the subject matter, to the instructional methodology and
to the students’ learning needs. Outcomes in each of
the three areas have distinct underlying characteristics.
They move from technical competences or intelligences
to meta-competences including academic, emotional,
analytical, creative and personal intelligences.

The Dundee outcome model offers an intuitive, userfriendly and transparent approach to communicating
learning outcomes. It encourages a holistic and
integrated approach to medical education and helps to
avoid tension between vocational and academic
perspectives. The framework can be easily adapted to
local needs. It emphasises the relevance and validity of
outcomes to medical practice. The model is relevant to
all phases of education and can facilitate the continuum
between the different phases. It has the potential of
facilitating a comparison between different training
programmes in medicine and between different
professions engaged in health care delivery.

The importance of outcomes
unique blend of different kinds of abilities that are
applied to the practice of medicine. What is needed or
valued at any time depends on the context – at times it
may be a practical intervention, at other times,
diagnostic abilities and at other times a caring attitude
and understanding.

Outcome assessment has become the buzz word of the
1990s (Tamblyn 1999) and outcome-based education
offers a powerful and appealing way of reforming and
managing medical education (Harden et al 1999). Much
of the focus in medical education has moved from the
“how” and “when” to the “what” and “whether”.
Identifying, defining and communicating the skills and
qualities we want doctors to have is fundamentally
important. It is a process we must go through if we are
to be clear what our medical school or training
programme is for and on which issues we will be judged.

Learning outcomes are increasingly used as a focus for
curriculum planning (Otter 1995). How they are
conceptualised and presented is important. This paper
presents a useful model which offers a number of
advantages when applied in practice.

What sort of doctor are we aiming to produce? What
are the expected learning outcomes? Doctors have a

Criteria for specification of outcomes
❑ what sort of doctor is envisaged as the product of

Statements of learning outcomes can be judged against
a number of criteria. Outcomes should be expressed in
such a way that they:

the educational programme encompassed by the
set of learning outcomes?

1 reflect the vision and mission of the institution as
perceived by the various stakeholders; the institution,
the commissioners of the education and the public
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2 are clear and unambiguous
❑ can we look at the list of outcomes and know what
attributes we expect to find in the doctor? Can
the list of outcomes be easily understood and
serve, for those who read it, as an overview of the
curriculum?

5 are defined at an appropriate level of generality
❑ are the outcomes adaptable to the phases of the
curriculum, to the subject matter, to the
instructional methodology and to the students’
learning needs?
6 assist with development of “enabling” outcomes
❑ does the list of exit outcomes allow a “designingdown” approach from the exit outcomes, so that
one can see, for example, a progression from the
enabling outcomes at the end of year 4 to the exit
outcomes at the end of year 5?

3 are specific and address defined areas of competence
❑ does the list have sufficient detail to allow a clarity
of focus or is it so general that it is unhelpful in
planning the curriculum and communicating the
learning outcomes expected?

7 indicate the relationship between different
outcomes

4 are manageable in terms of the number of outcomes
❑ is the list sufficiently short that it can make a
practical contribution to curriculum planning and
serve as a framework for the organisation of
learning resources such as study guides, and as a
basis for the assessment or will the learner and
teacher feel overwhelmed by the details?

❑ does the way in which the outcomes are expressed

contribute to an understanding of how one
outcome relates to another with a holistic
approach to medicine or is each outcome seen in
isolation?

The three circle model

▼

How the doctor
approaches their practice
“doing the thing right”
3 outcomes

The doctor as
a professional
“the right person doing it”
2 outcomes

▼

1 The inner circle represents what the doctor is able
to do, eg the physical examination of a patient. This
can be thought of as “doing the right thing”. It can
be equated with technical intelligence, in line with
Gardner’s multiple intelligences model (Gardner
1983).

▼

What the doctor
is able to do
“doing the right thing”
7 outcomes

Harden et al (1999) described a three-circle model for
classifying learning outcomes (Figure 1). It is based on
the three dimensions of the work of a doctor.

Figure 1

2 The middle circle represents the way the doctor
approaches the tasks in the inner circle eg with
scientific understanding, ethically, and with
appropriate decision taking and analytical strategies.
This can be thought of as “doing the thing right”
and includes the academic, emotional, analytical and
creative intelligences.

The three dimensions in the three-circle model can be
distinguished in a number of respects. Some
fundamental differences are summarised in table 2. We
have likened the three circle model to Handy’s insideout doughnut, with the dough in the centre representing
the core of what the doctor has to be able to do – finite,
well defined, explicit and visible and a mastery
requirement for all doctors (Harden et al 1999).
Surrounding this is the unbounded space of the hole on
the outside representing what we could do or could be
– less well defined and explicit and more open-ended
and yet core. It is particularly in this area that doctors
may excel and where one can distinguish the star
performers from others. Outstanding professionals
usually have special personal attributes. Goleman
(1998) cites Ruth Jacobs - a senior consultant at Hay/
McBer in Boston – “Expertise is a baseline competence.
You need it to get the job and get it done, but how you
do the job – the other competencies you bring to your
expertise – determines performance.” He concludes that

3 The outer circle represents the development of the
personal attributes of the individual – “the right
person doing it”. It equates with the personal
intelligences.
This model provides the basis for the development of
the learning outcomes in medical education. The three
categories that make up the three-circle model represent
the first level in the outcome framework shown in
Table 1. The twelve key learning outcomes make up
the second level. Seven of these are in the inner circle,
three in the middle circle and two in the outer circle
(Table 1).
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The model also reflects the response to change. The
outcomes in the inner circle are anchored in the past
and in the present and may have to be unlearned when
circumstances change. The outcomes in the middle
circle look to the future and give the doctor the flexibility
to cope with changing circumstances. This is embraced
by the notion of the ‘adaptable’ practitioner which is
reflected by the outcomes in the outer circle.

data from a number of studies suggest that in general,
“emotional and personal competencies play a far larger
role in superior job performance than do cognitive
abilities and technical expertise.” He emphasises five
basic competencies – self-awareness, self-regulation,
motivation, empathy and social skills.
A student or trainee may have all the technical
competencies in the inner circle, but not be a good
doctor. The outcomes in the middle and outer circles
mean that the student has to think as a doctor. Spady
(1994), has recognised the importance of these higher
level outcomes. “To be a successful role performer,
individuals must possess deeply internalised
performance abilities that allow them to operate across
a broad range of situations over extended periods of
time. Developing these complex, broadly generalised
performance abilities requires years of practice with a
diversity of content in a variety of circumstances. It is
not something a person accomplishes in a specific
course or program. Increasingly, those implementing
OBE are defining exit outcomes in terms of these
complex kinds of role performance abilities because
they see them as the forms of learning that do truly
matter for students, their parents and society in the long
run.”

Knowledge is embedded in the seven outcomes in the
inner circle, eg what the doctor needs to know to
measure a patient’s blood pressure or to manage a
patient with thyrotoxicosis. In the middle circle,
knowledge is a basis for understanding and for the caring
reflective practitioner. In the outer circle knowledge is
a basis for the doctor’s further development. A detailed
discussion of the relation between knowledge and the
outcomes is beyond the scope of this paper. Davidoff
(1996) describes how in the USA, “the Residency
Review Committee makes clear that it has moved
beyond the traditional ‘learning objectives’ definition
of curriculum of the classroom educator, and has faced
up to the realities of clinical education…” “They (the
learners) need to ‘put it all together’, to perform at a
high professional level.”
The three-circle model also acknowledges the need for
a range of strategies and approaches to both teaching
and assessment. Approaches to learning, such as
problem-based learning (Davis & Harden 1999), that
encourage reflection and discussion, can contribute to
the achievement of the learning outcomes in the middle
circle and role modelling and student-centred
approaches such as portfolio assessments are important
for the achievement of outcomes in the outer circle.

Professionalism and certain personal attributes are
necessary in all doctors. “An important revolution is
underway in UK medicine” suggests Sir Donald Irvine,
President of the General Medical Council (1999).
“Concerted efforts are being made to find a modern
expression of professionalism which if successful
should bring the public and the medical profession
closer together.” Implicit in this statement is the need
to indicate what are the expected learning outcomes of
a medical school and how professionalism features in
these.

Thus the twelve criteria in Table 2 provide the
conceptual justification for the grouping of the 12
outcomes into the three circles. The better the
understanding of the underlying characteristics the
better is likely to be the adaptation of this outcome
model to local needs. Similar work was done in
designing the Australian competence standards
framework. Five criteria were developed to differentiate
among eight levels of competency - discretion in the
work, application of theoretical knowledge, complexity
of tasks, supervision and responsibility for others and
need for creativity and design (Curtain & Hayton 1995).
The underlying criteria for the Dundee three circle
model provides an educational continuum for the
separate outcomes that in turn assist faculty in defining
the outcomes for each of the three circles.

There is a danger that learning outcomes reflect only
routine or lower level competences (as included in the
inner circle in the model) and that personal qualities
such as probity or values may be neglected (Ellis 1995).
Ellis cites the work of Edmonds & Teh (1990) in relating
higher level competences to outcome-based education
in management. Personal qualities were identified which
were seen as central to effective performance by the
individual manager. Fleming (1991) has argued that
many higher level competences are in the nature of
meta-competence, acting on other competences to
produce flexibility and to utilise the competence in new
situations. In the three circle model the competences
implicit in the outcomes in the middle and outer circles
(column B & C in Tables 1 & 2) transcend and act on or
work through the competences identified in the
outcomes in the inner circle (column A in Tables 1
and 2).
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A

What the doctor is able to do - ‘doing the right thing’
Technical intelligences
2

1
Clinical
skills
History



Cardiology



Physical
examination



Dermatology



Interpretation
of findings
Formulation of
action plan to
characterise
problem and
reach a
diagnosis

Patient
investigation

Practical
procedures





3



Endocrinology



Gastroenterology



Haematology



Musculo-skeletal

4

5

Patient
management

Health promotion
and disease
prevention

General
principles



General
principles



Clinical



Drugs



Imaging



Surgery



Biochemical
medicine



Psychological



Physiotherapy



Haematology


Radiotherapy



Social



Nutrition



Emergency
medicine



Immunology



Ophthalmology



Microbiology



Otolaryngology



Pathology



Renal/urology



Genetics



Reproduction



Acute care



Respiratory



Chronic care



Surgery



Rehabilitation



General



Alternative
therapies

Communication





Nervous System

7

Appropriate
information
handling skills

 With patient
Recognition of
causes of threats
to health and
 With relatives
individuals at risk
 With colleagues
 Implementation
where appropriate  With agencies
of basics
of prevention
 With media/press





6

Collaboration with  Teaching
other health
professionals in
 Managing
health promotion
and disease
 Patient advocate
prevention
 Mediation and
negotiation


By telephone



In writing



Patient records



Accessing data
sources



Use of computers



Implementation
of professional
guidelines



Personal records
(log books,
portfolios)

 Patient referral

Table 1: The learning outcomes for a competent and
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B

C

How the doctor approaches their practice
- doing the thing right’

The doctor as a professional
- ‘the right person doing it’

Intellectual
intelligences

Emotional
intelligences

Analytical and
creative intelligences

Personal intelligences

8

9

10

11

12

Understanding of social,
basic and clinical sciences
and underlying principles

Appropriate attitudes,
ethical understanding and
legal responsibilities

Appropriate decision
making skills, and clinical
reasoning and judgement

Role of the doctor within
the health service

Personal
development



Normal structure and
function



Attitudes



Clinical reasoning



Evidence-based medicine

Normal behaviour

Understanding of
ethical principles






The life cycle



Ethical standards



Pathophysiology



Legal responsibilities



Psychosocial model
of illness



Pharmacology and
Clinical Pharmacology



Critical thinking



Research method



Statistical
understanding



Understanding of
healthcare systems



Understanding of
clinical responsibilities
and role of doctor



Acceptance of code of
conduct and required
personal attributes



Human rights issues



Respect for colleagues



Creativity/
resourcefulness



Appreciation of doctor
as researcher



Medicine in
multicultural societies



Coping with uncertainty



Appreciation of doctor
as mentor or teacher



Prioritisation


Appreciation of doctor
as manager including
quality control



Appreciation of doctor
as member of multiprofessional team and
of roles of other health
care professionals



Public health medicine



Epidemiology



Preventative medicine
and health prevention



Awareness of
economic issues



Education





Health economics

Acceptance of
responsibility to
contribute to advance of
medicine



Appropriate attitude to
professional institution
and health service bodies



Awareness of psychosocial issues

reflective practitioner, based on the three circle model
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Self learner



Self awareness
• enquires into own
competence
• emotional awareness
• self confidence



Self regulation
• self care
• self control
• adaptability to change
• personal time
management



Motivation
• achievement drive
• commitment
• initiative



Career choice

Outcome-based education

A

B

C

What the doctor
is able to do

How the doctor approaches
their practice

The doctor
as a professional

“How to do it”

“What to do”

“What to be”

1

The theme

Doing the right thing

Doing the thing right

The right person doing it

2

Intelligences

Technical intelligences

Academic, emotional, analytical
and creative intelligences

Personal intelligences

3

Definition

Well defined and understood
A programme with a finite end

Less well defined and understood
A continuous process of learning

Poorly defined and understood

4

Scope

Basic threshold competences
Training learner to follow
prescriptions

Additional outcomes related to
competent performance and quality
care. Teaches learner to makes choices

Metacognition and personal
development

5

Level of attainment

Mastery requirement for all
doctors

Core competences but open-ended disguises star performers from others

Personal attributes greatest in
outstanding practitioners

6

Observability

Explicit - visible
Actions

Explciti but less visible
Thoughts and feelings

Implicit - implied
Personal development

7

Discreteness

Components of competence

Clinical performance

Overall professional performance

8

Response to change

Anchored in past. Has to be
unlearned when circumstances change

Looks forward to future. Can be built
upon in changing circumstances

‘Adaptable’ practitioners

9

Focus for attention

The clinical task

Interaction of task and doctor

The doctor

10 Knowledge

Embedded in competencies

Basis for understanding

Basis for further development

11 Teaching/learning

Acquisition of knowledge and
skills, eg through lectures and
clinical teaching

Reflection and discussion, eg with
small group work and problembased learning

Role modelling and student-centred
approaches to learning.
May be the hidden curriculum

12 Assessment

Assessment of mastery at points in
time in specific areas

Developmental assessment of student
change and growth over time

Overall developmental assessment
of student professional growth

Table 2: A comparison of learning outcomes in the different areas of the three circle model

Development of the outcome model
The outcome model was developed in Dundee over a
period of twelve months, with input from a number of
sources, including:

❑ informal discussions with colleagues within and

❑ an analysis of learning outcomes as defined by

working group within the context of the new Dundee
Curriculum (Harden et al 1997) and discussions at
meetings of the Undergraduate Medical Education
Committee.

outwith Dundee.
❑ formal discussions in an outcome-based education

bodies such as the General Medical Council in the
UK (General Medical Council 1993),
❑ a review of the approach adopted by the Association

❑ a meeting of more than 100 National Health Service

of American Medical Colleges (1998) and
institutions such as Brown University (Smith &
Dollase 1999)

and University staff and students in Dundee at which
the outcome model was presented and feedback
obtained using an audience response system.

❑ a literature survey for reports of outcomes in

medicine and other fields of professional practice.

The twelve outcomes
The seven include:

The seven learning outcomes corresponding to the inner
circle, describe what the doctor should be able to do.
They can be clearly defined and are usually visible in
terms of some type of performance. They are made up
of discrete components of competence and can be taught
as such and evaluated in performance assessments such
as the objective structured clinical examination.

1 Competence in clinical skills
The doctor should be competent to take a
comprehensive, relevant medical and social history
and perform a physical examination. He or she
should be able to record and interpret the findings
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tasks described in outcomes 1 to 7, but do this with
an understanding of what they are doing, including
an awareness of the psychosocial dimensions of
medicine and can justify why they are doing it. We
have termed this the “academic intelligences”.

and formulate an appropriate action plan to
characterise the problem and reach a diagnosis.
2 Competence to perform practical procedures
The doctor should be able to undertake a range of
procedures on a patient for diagnostic or therapeutic
purposes. This usually involves using an instrument
or some device, eg suturing a wound or
catheterisation.

9 With
appropriate
attitudes,
ethical
understanding and understanding of legal
responsibilities
Doctors adopt appropriate attitudes, ethical
behaviour and legal approaches to the practice of
medicine. This includes issues relating to informed
consent, confidentiality, and the practice of medicine
in a multicultural society. The importance of
emotions and feelings is recognised as the
“emotional intelligences” (Goleman 1998).

3 Competence to investigate a patient
The doctor should be competent to arrange
appropriate investigations for a patient and where
appropriate interpret these. The investigations are
carried out on the patient or on samples of fluid or
tissue taken from the patient. The investigations are
usually carried out by personnel trained for the
purpose eg a clinical biochemist or radiographer, but
may in some instances be carried out by the doctor.

10 With appropriate decision making skills and
clinical reasoning and judgement
Doctors apply clinical judgement and evidencebased medicine to their practice. They understand
research and statistical methods. They can cope with
uncertainty and ambiguity. Medicine requires, in
some cases, instant recognition, response and
unreflective action, and at other times deliberate
analysis and decisions, and action following a period
of reflection and deliberation. This outcome also
recognises the creative element in problem solving
that can be important in medical practice.

4 Competence to manage a patient
The doctor is competent to identify appropriate
treatment for the patient and to deliver this personally
or to refer the patient to the appropriate colleague
for treatment. It includes interventions such as
surgery and drug therapy and contexts for care such
as acute care and rehabilitation.
5 Competence in health promotion and
disease prevention
The doctor recognises threats to the health of
individuals or communities at risk. The doctor is able
to implement, where appropriate, the basic principles
of disease prevention and health promotion. This is
recognised as an important basic competence
alongside the management of patients with disease.

The last two outcomes relate to the outer circle and are
concerned with the personal development of the doctor
as a professional – the “personal intelligences”.
11 Appreciation of the role of the doctor within the
health service
Doctors understand the healthcare system within
which they are practising and the roles of other
professionals within the system. They appreciate the
role of the doctor as physician, teacher, manager and
researcher. It implies a willingness of the doctor to
contribute to research even in a modest way and to
build up the evidence base for medical practice. It
also recognises that most doctors have some
management and teaching responsibility.

6 Competence in skills of communication
The doctor is proficient in a range of communication
skills including written and oral, both face-to-face
and by telephone. He or she communicates
effectively with patients, relatives of patients, the
public and colleagues.
7 Competence to retrieve and handle information
The doctor is competent in recording, retrieving and
analysing information using a range of methods
including computers.

12 Aptitude for personal development
The doctor has certain attributes important for the
practice of medicine. He or she is a self-learner and
is able to assess his or her own performance. The
doctor takes responsibility for his or her own
personal and professional development, including
personal health and career development.

The second group of outcomes correspond to the middle
circle and describe how the doctor approaches the seven
competencies described in the first category.
8 With an understanding of basic, clinical and
social sciences
Doctors should understand the basic, clinical and
social sciences that underpin the practice of
medicine. They are not only able to carry out the
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Advantages of the outcome model
The model described offers a number of advantages.

not the capability as reflected in outcomes 8, 9 and
10. Outcome 8 adds an important academic
dimension. The sciences are seen not just as an
introduction to the clinical part of the medical
courses, to be learned and then forgotten, but as an
important underpinning for medical practice and as
part of the hallmark of the good doctor.

❑ It offers an intuitive, user friendly and transparent

approach to communicating the learning outcomes
of an education programme. In our experience it can
be readily understood by both doctors and students.
It has sufficient detail to convey its meaning clearly
but not too much to overwhelm the user.

❑ The model recognises the concept of graduateness.

❑ The model provides a compelling statement of

The outcomes highlight the attributes underpinning
the discipline of medicine and emphasise the
coherent nature of the programme that students
require to study and understand. With the outcome
inter-related, the evidence-based and reflective
nature of medical practice is emphasised.

significant exit outcomes and provides a macroperspective. A criticism of many current curricula
is that they cover more and more material at
increasingly superficial levels with no assurance of
attainment of the exit learning outcomes.
❑ The model emphasises a holistic and integrated

❑ The model emphasises the personal development of

approach to medical education and the interaction
between the different outcomes. The fact that it can
be represented on a single A3 sheet allows the reader
to see the broader picture and to assimilate this. It
can then be used as a tool in curriculum planning
and assessment. It highlights areas which have been
relatively neglected and where there are omissions
in the curriculum.

the doctor as a professional including the doctor as
an inquirer into his or her own competence(outcomes
11 and 12).
❑ The emphasis on the twelve outcomes and on the

‘design down’ approach to more detailed
specifications facilitates curriculum planning. In the
past educational practice has concentrated on the
more detailed lower level specification of learning
objectives usually in terms of knowledge, skills,
attitudes, with the higher levels imposed by the
organisation of the curriculum. Agreement is likely
at the level of the 12 outcomes, even if there is
disagreement at the lower levels of outcomes. This
then serves as a firm foundation for further work on
the curriculum.

❑ The specification of outcomes may be adapted to

suit the local context while the relative emphasis
given to the different outcomes and the more detailed
specification of the outcomes may vary from school
to school, it is likely, that the key twelve outcomes
will be common to all schools.
❑ The learning outcomes are performance based and

relate to the work of the doctor. This relevance and
validity makes them more likely to be accepted by
the practising clinical teacher.

❑ The framework is applicable at all phases of

education and its use in undergraduate, postgraduate
and continuing medical education may facilitate the
continuum of medical education and the transition
from one phase to the next.

❑ The model is a useful tool for assessment purposes.

Howie et al (1999) described the use of portfolio
assessment in a final medical examination, structured
round the 12 outcomes.

❑ Preliminary studies suggest that a similar framework

can be applied to other health care professions. This
may help in an understanding of the different
professional roles and could facilitate the
development of a multi-professional education
programme.

❑ The model helps to reconcile tensions between

vocational and academic education. It recognises,
in outcomes 1 to 7, competencies necessary for
effective medical practice. The doctor, however, may
have the skills to carry out the tasks of a doctor but
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Conclusion
The model described provides a useful tool when
thinking about outcome-based education. The Dundee
outcome model employs a broad definition of 12
outcomes. In all 12 outcomes, performance is
underpinned by a number of cognitive and behavioural
skills. The model encourages the holistic approach to
outcome-based education with the outcome in the
middle and outer circles acting through the outcomes

in the inner circle. It can be of assistance in curriculum
planning and offers a framework for teachers to develop
outcomes relevant to their own needs. Modified
appropriately, it is a powerful tool for teachers designing
(or planning) and implementing the education
programme, for examiners assessing the students’
performance and not least for students who ultimately
have the responsibility for learning.
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