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The specification of learning outcomes in dentistry
J. D. Clark,1 L. J. Robertson2 and R. M. Harden3

Increasing emphasis is being placed in dentistry, as in other areas, on outcome-based education and on the specification of
learning outcomes. This paper describes the adaptation for dentistry of the medical three circle model as described by Harden
to specify learning outcomes. The model offers an effective and user-friendly format based on the three dimensions of the
work of a dentist. What the dentist is able to do (‘doing the right thing’), how the dentist approaches their practice (‘doing the
thing right’), and the dentist as a professional (‘the right person doing it’). The model also facilitates curriculum and
examination planning, reconciles tensions between vocational and academic education and is readily understood and
accepted by students and teachers.
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Outcome based education (OBE) is neither a
new concept or a passing phase in educa-
tion, and is equally applicable throughout
the educational continuum in dentistry
from undergraduate to postgraduate train-
ing.1,2,3 OBE focuses on the end product and
defines what the learner is accountable for.
It is not about telling teachers how to teach,
or students how to learn. Learning out-
comes determine what is taught and
assessed, and can help to identify what is
and is not essential. A clearer definition of
the desired outcomes does not necessarily
have to be restricting, as the methods of
achieving the outcomes are still flexible.
The specification of outcomes is not new to
dentistry but to date much of the work in

dentistry has been based on detailed speci-
fication of competencies.4 The development
of competency statements has been
described by Chambers and Garrow5 who
suggests that their format should comprise
of a three part structure that includes a verb,
direct object, and qualifying conditions
including special circumstances, limitations
and explicit outcomes. McCann et al6 illus-
trate the complexity of this approach in
their paper which outlines the lessons
learned from the competency-based cur-
riculum initiative at Baylor College of Den-
tistry, which has taken three or four years to
develop and is an ongoing process. There
are clear advantages to defining the product
of training in dentistry. However, there are
serious limitations to these historic
approaches that emphasize learning objec-
tives rather than learning outcomes. In this
paper we present an alternative framework
for specifying learning outcomes in den-
tistry.7

CRITERIA FOR SPECIFYING LEARNING
OUTCOMES 
Harden et al8 have suggested that the spec-
ification of learning outcomes should be
expressed in such a way that they: 
• Reflect the type of dentist envisaged at

the end of undergraduate and postgradu-
ate training.

• Are clear and unambiguous. It should be
possible to look at the list of outcomes
and know what attributes we expect to
find in dentists.

• Are manageable in terms of the number
of outcomes and yet provide a clear
overview of the undergraduate curricu-
lum or postgraduate training pro-
gramme.

• Should be sufficiently few in number to:
(i) avoid the learner and teacher feeling 
overwhelmed by the details.
(ii) make a practical contribution to 
curriculum planning and postgraduate 
training by serving as a framework for 
the organisation of learning resources, 
and as a basis for assessment.

• Provide sufficient detail to address
defined areas of competence and allow
clarity of focus to assist planning an
undergraduate curriculum or postgradu-
ate training and communicating the
learning outcomes expected.

• Should be defined at an appropriate level
of generality and be adaptable to all
phases of the undergraduate curriculum
and early postgraduate training.

• Should assist with the development of

● Increasing emphasis is being placed in dentistry, as in other areas, on outcome-based
education and on the specification of learning outcomes.

● The medical three circle model described by Harden has been adapted for dentistry and
offers an effective and user-friendly format for specifying learning outcomes throughout
the continuum of dental education.

● The model: 
Has the potential to specify outcomes in all specialties and in different areas of dentistry 
including vocational and general professional training, and in the professions 
complimentary to dentistry.
Facilitates curriculum and examination planning, reconciles tensions between vocational
and academic education and is readily accepted by students and teachers.
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‘enabling’ outcomes. The list of out-
comes should allow a ‘design down’
approach, so that there is a progression
of learning.

• Should represent a holistic approach to
dentistry, clearly expressing the relation-
ship between different outcomes and
how outcomes should relate to each
other.

THE THREE CIRCLE MODEL FOR
SPECIFYING LEARNING OUTCOMES IN
MEDICINE
The criteria for specifying learning out-
comes are met in the ‘three circle’ model
for classifying learning outcomes, based
on the three dimensions of the work of a
doctor.8 The starting point is the defini-
tion of the three essential elements of the
competent and reflective practitioner.
These are:
• What the doctor is able to do (‘doing the

right thing’ — that is technical intelligen-
cies).

• How the doctor approaches their practice
(‘doing the thing right’ — intellectual,
emotional, analytical and creative intel-
ligencies).

• The doctor as a professional (‘the right
person doing it’ — that is personal intelli-
gencies).
Twelve domains related to the three

essential elements have been identified.

These are: 

What the doctor is able to do
• clinical skills
• practical procedures
• patient investigation
• patient management
• health promotion and disease prevention
• communication
• data and information handling skills

How the doctor approaches their practice
• understanding of basic and clinical sci-

ences and underlying principles
• appropriate attitudes, ethical under-

standing and legal responsibilities
• appropriate decision making, clinical

reasoning and judgement

The doctor as a professional
• professional development
• personal development

THE ADAPTATION OF THE THREE CIRCLE
MODEL FOR DENTISTRY
The three dimensions are equally applica-
ble to the work of a dentist and it was
decided to adapt the medical model for
dentistry to reflect the nature of dental
practice.

Dentistry is a highly technical profession
with the majority of patient encounters

involving some form of interventive treat-
ment, either operative or therapeutic. The
outcomes were therefore grouped to more
naturally follow the pattern of a patient
encounter in the dental setting. (Figure 1)
Thus, the three key ‘tasks’ or ‘What the den-
tist is able to do’ were identified as:
• Clinical information gathering — taking

a full and relevant patient history, under-
taking a comprehensive patient exami-
nation, and arranging and interpreting
appropriate investigations.

• Treatment planning — planning a suit-
able course of treatment in line with the
patient’s needs and wishes, recognising
when referral is appropriate.

• Treatment procedures — carrying out the
specific treatment interventions required
to restore/maintain the patient’s oral
health.

These tasks represent the practical
aspects of patient care but the dentist
brings much more than practical skills to
the patient encounter. ‘How the dentist
approaches their practice’ or what they
bring to the treatment of each patient,
therefore, was judged to include:
• Application of basic clinical sciences —

using knowledge of the basic medical
and clinical sciences to ensure appropri-
ate diagnosis and treatment.

• Clinical reasoning and judgement —
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using knowledge, evidence and profes-
sional judgement to arrive at solutions
appropriate to the patient’s needs and
wishes.

• Communication — demonstrating appro-
priate communication skills with
patients, relatives and other healthcare
professionals.

• Health promotion — recognising the
importance of disease prevention and
health promotion and conveying this as
appropriate to individual patients and
the wider community.

• Attitudes, ethical stance and legal
responsibilities — recognising ethical,
professional and legal responsibilities
and displaying appropriate attitudes and
behaviour.

• Information handling — demonstrating
accurate record keeping and knowing
where and how to source and analyse
information relevant to effective clinical
practice.

The final dimension to the outcomes
model is ‘The dentist as a professional’. This
encompasses:
• Role of the dentist within the health

service — understanding the different
dimensions of the dental profession and
accepting the responsibilities that being
part of that profession implies.

• Personal development — accepting
responsibility for personal, career and
continuing professional development.

These domains can be further sub-divid-
ed into more detailed learning outcomes.
This is illustrated in Table 2 which shows
the learning outcomes agreed as a result of
a consultation exercise carried out in early
2000 by SHO educational supervisors at the
three Scottish dental teaching hospitals.
The degree of emphasis placed on each out-
come and the level of detail to which it is
taken will vary between different postgrad-
uate training programmes and specialties,
as will the learning and teaching methods
which depend on the available resources.
Inevitably there is overlap between some of
the domains, with some outcomes being
common to more than one domain. This
serves to illustrate the inextricable links
and interdependence between the different
elements comprising a competent and
reflective dentist.

The three circle model for dentistry has
recently been adopted by the University
Teachers of Orthodontics and the Stand-
ing Advisory Committee in Orthodontics
to specify the learning outcomes for
undergraduate, specialist (Figure 3) and
consultant training in orthodontics — the
importance of the continuum of learning
is an important concept that is readily
conveyed by this format.

ADVANTAGES OF THE THREE CIRCLE
MODEL FOR DENTISTRY
The specification of learning outcomes
using this model provides both teachers
and students with a ‘chart’ which brings a
focus and direction to teaching, learning
and assessment. The advantages are sum-
marised using the acronym CARE.

Curriculum planning
The model emphasises 11 key outcomes
and makes possible a design down
approach to more detailed specifications.
This facilitates curriculum planning in
undergraduate and postgraduate educa-
tion, as agreement is more likely at the
level of the 11 outcomes, even if there is
disagreement at the lower levels of out-
come. Thus the model serves as a firm
foundation for further work on the cur-
riculum. In the past, educational practice
has concentrated on a more detailed lower
level specification of learning objectives,
which makes agreement more difficult.

While the specification of outcomes
with the emphasis on product rather than
process, should influence decisions taken
about teaching and learning, it does not
dictate specific educational approaches.
Thus the five Scottish medical schools, all
with different approaches to teaching and
learning medicine and no history of
agreement on educational issues were
able to agree a common set of learning
outcomes for the Scottish doctor.9 Using a
similar approach, the Institute of Interna-
tional Medical Education was able to
achieve an international agreement on the
global requirements for medical educa-
tion.10

The broad perspective offered by the
model also allows areas of the curriculum
which have been relatively neglected to be
easily identified, thus ensuring that all
aspects of the curriculum are addressed
within the educational programme.

A further advantage of the model is
that it is applicable to all phases of educa-
tion, emphasising the continuum of dental
education and the transition from one
phase to the next. The framework can be
applied to the range of postgraduate edu-
cation including vocational training, gen-
eral professional training and specialist
training.

Acceptance by students and teachers
The three circle model provides a clear
statement of significant exit outcomes
and provides a macro perspective. It is
readily understood by students and
teachers and has sufficient detail to con-
vey its meaning clearly but not too much
to overwhelm the user. For both teachers
and students, the three circle model pro-
vides an intuitive, user-friendly and

transparent approach to communicating
the learning outcomes of an education or
training programme. The learning out-
comes are performance-based and relate
to the work of the dentist at the appropri-
ate level of their training. This relevance
and validity makes them more likely to be
accepted by practising clinical teachers,
enabling them to plan the content of their
teaching and design their materials more
effectively. Appropriate teaching and
learning strategies can be selected by
using the three circle model as a template
for their teaching.

Relationships between outcomes
The model reconciles tensions between
vocational and academic education,
which are potentially destructive when
planning an educational programme.
Competencies necessary for effective den-
tal practice are recognised in outcomes 1
to 3 (Table 2). The dentist, however, may
have the skills to carry out the tasks of a
dentist, but not the capabilities necessary
for professional practice reflected in out-
comes 4 to 10. Outcome 4 adds an impor-
tant academic dimension. The sciences are
seen not just as something to be learned
and then forgotten, but as an important
underpinning for dental practice and as
part of the hallmark of a good dentist. The
inter-relationship of outcomes, the evi-
dence base and reflective nature of dental
practice is emphasised, as is the coherent
nature of the programme that students are
required to study and understand. The
personal development of the dentist as a
professional and the dentist as an inquirer
into his or her own competence is not
overlooked. The holistic and integrated
approach to dental education, and the
interaction between the different out-
comes is reinforced by the fact that it
could be represented on a single A4 sheet
(Table 2).

Examination planning
The three circles outcome model is a use-
ful tool for planning assessments, allow-
ing teachers to set a blueprint for exami-
nations, ensuring that an appropriate
mix of assessment tools are adopted to
assess the range of learning outcomes.
This is important both for summative and
formative assessment. In formative
assessment or appraisal it can encourage
undergraduates and postgraduates to
relate learning to competence by using a
reflection record based on the 11 out-
comes. Reflection on practice and learn-
ing experiences is the key to effective
learning and professional development,
and the reflection record provides a
framework around which thoughts can
be structured.
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A B

Tasks (competences) What you bring to the tasks

1 2 3 4 5 6
Clinical information gathering Treatment planning Treatment procedures Application of basic clinical Clinical reasoning and Communication

sciences judgement

1. Obtain and record an 1. Develop a differential or 1. Anaesthesia/sedation. 1. Recognition of normal and 1. Assimilate and critically 1. Demonstrate active
accurate and definitive diagnosis and abnormal structure, analyse the clinical listening skills.
comprehensive dental/ treatment plan. 2. Restorative dentistry function and behaviour history, examination and
medical/ social history comprising: appropriate to the patient's investigation findings to 2. Demonstrate appropriate
including information on 2. Plan appropriate • Conservative age, general health and formulate a diagnosis and communication skills with
diet and smoking where management of acute (including endodontics) circumstances. identify potential solutions. a range of patients.
appropriate. dental conditions. • Periodontology

• Prosthodontics 2. Application of knowledge 2. Make decisions based on 3. Demonstrate appropriate 
2. Perform intra- and extra- 3. Refer patients when of the  pathophysiology of evidence based practice. communication skills

oral examinations appropriate. 3. Paediatric dentistry. common dental/ oral (verbal and written) with
comprising: health problems. 3. Formulate a plan of other professional
• TMJ and muscles of 4. Develop appropriate 4. Orthodontics. action appropriate to the colleagues.

mastication sequence of treatment. 3. Recognition of the potential needs and wishes of
• Periodontal 5. Oral surgery. impact of medical history the patient. 4. Demonstrate appropriate
• Teeth 5. Explain the treatment on dental treatment. communication skills with
• Soft tissues and plan and obtain informed6. Oral medicine. 4. Devise creative solutions dental staff in order to

lymph nodes consent. 4. Application of to problems and ensure efficient and
• Oral cancer 7. Laboratory disciplines pharmacological theory restrictions encountered. effective teamwork.

screening 6. Follow-up, monitor and (oral pathology and underpinning therapeutic
• Skeletal pattern and maintain care. oral microbiology). management. 5. Demonstrate appropriate

occlusal relationships case presentation skills
and function 8. Prevention. 5. Application of the principles give appropriate advice

of dental materials science and information to
3. Arrange and interpret the 9. Management of underpinning the safe and promote learning in others.

results of appropriate, medical emergencies. effective selection of dental
clinical, radiological and materials.
laboratory investigations. 

6. Application of behavioural
management techniques,
recognising the social, cultural
and psychological aspects of 
patient care.

7. Application of the principles of
infection control to ensure safety
of patients and dental staff.

A B

What the specialist is able to do How the specialist approaches clinical practice

1 2 3 4 5 6
Clinical Information gathering Treatment Planning Treatment procedures Application of basic clinical Clinical reasoning and Communication

sciences judgement

1. Take a history. 1. General principles. 1. Guiding the developing 1. General principles. 1. General principles. 1. Demonstrate active
occlusion. listening skills.

2. Undertake an intra and 2. Craniofacial anomalies. 2. Cell and molecular 2. Growth and treatment
extra- oral examination 2. Adult orthodontics. biology. analysis. 2. Demonstrate appropriate 
of the head and neck. 3. Cleft lip and palate. communication skills with

3. Craniomandibular 3. Genetics. 3. Long term effects of a range of patients.
3. Examine the occlusion. 4. Integrated restorative dysfunctions. orthodontic treatment.

care. 4. Craniofacial 3. Demonstrate appropriate 
4. Obtain and interpret 4. Interface with oral and embryology. 4. Iatrogenic effects of communication skills 

relevant, clinical and 5. Integrating oral and maxillofacial surgery. orthodontic treatment. (verbal and written) with
laboratory maxillofacial surgery. 5. Somatic and other professional
investigation. 5. Interface with craniofacial growth. colleagues.

6. Malocclusion and restorative dentistry
medical problems. including implantology. 6. Physiology of breathing, 4. Demonstrate appropriate

swallowing, mastication communication skills with
6. Interface with and speech. others in the dental team 

paediatric dentistry. in order to ensure efficient 
7. Psychology. and effective teamwork.

7. Appliances
• removable 8. Dental materials. 5. Demonstrate appropriate
• functional case presentation skills,
• extra-oral give appropriate advice
• fixed and information to
• retention promote learning in others.

Table 1  The SHO dentist outcomes grid

Table 2  Outcome grid for the specialist in orthodontics
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B C

What you bring to the tasks Who you are as a professional

7 8 9 10 11
Health promotion Attitudes, ethical stance and Information handling The role of the dentist within Personal development

legal responsibilities the health service

1. Take into consideration 1. Demonstrate an ethical 1. Ensure accurate and 1. Acceptance of code of 1. Self-awareness —
the impact of social, and moral approach (to contemporaneous patient conduct and required reflect on own personal
cultural and behavioural patients, their relatives, records in relation to personal attributes. strengths and
factors on dental health. colleagues and staff, and clinical and laboratory limitations.

research undertaken). work. 2. Understand the role of the
2. Keep up to date with dentist in primary and 2. Continuing professional

strategies for prevention 2. Demonstrate 2. Conform to ethical and secondary healthcare. development — set clear
of disease in different confidentiality, integrity legal imperatives in learning goals, pursue
settings, eg primary truthfulness and respect, respect to data. 3. Appreciate the role of the them and apply the
prevention, screening, without discrimination, dentist as a manager. learning to the practice
public awareness towards patients and 3. Use computers to access of dentistry.
campaigns. colleagues. information from 4. Work co-operatively in

appropriate sources and a team. 3. Personal growth — 
3. Collaborate with other 3. Demonstrate an use the information for accept and respond

professionals in health appropriate approach and effective practice. 5. Accept responsibility for appropriately to
promotion and disease response to complaints teaching others. constructive criticism
prevention. about performance. 4. Demonstrate from patients, peers

understanding and 6. Recognise merits in and supervisors.
4. Apply the knowledge, 4. Recognise and respond application of appropriate colleagues in other

principles and methods of to legal responsibilities. methodology when disciplines, so that 4. Self-care — identify
health promotion so as to participating in audit multiprofessional problems and issues in
include an appropriate 5. Recognise and respond activities. opportunities for patient relation to own
health promotion appropriately to care are enhanced. wellbeing and their
dimension to most colleagues whose 5. Demonstrate potential impact on
clinical contacts. professional conduct understanding of research 7. Appreciate the role of, practice.

gives cause for concern. methods and statistical and undertake the
evaluation and be able to process of clinical 5. Career development — 
critically assess published governance in order to recognise career
work. maintain the highest alternatives in dentistry.

standards of patient care.

B C

How the specialist approaches clinical practice (continued) The specialist as a professional

7 8 9 10 11
Health Promotion Attitudes, ethical stance and Information handling The role of the dentist within Personal development

legal responsibilities the health service

1. Take into consideration the 1. Demonstrate an understanding 1. General principles. 1. General. 1. Self-awareness.
impact of social, cultural and of patient psychology in
behavioural factors on relation to health. 2. Computer based technology. 2. Health and safety. 2. Continuing professional
dental health. development.

2. Demonstrate an ethical and 3. Legislation and ethics.
2. Keep up to date with strategies moral approach (to patients, 3. Personal growth.

for prevention of disease their relatives, colleagues and 4. Surgery management.
in different settings, eg primary staff, and research undertaken). 4. Self-care.
prevention, screening, public 5. Personnel management.
awareness campaigns. 3. Demonstrate confidentiality, 5. Career development.

integrity, truthfulness and 6. Finance.
3. Collaborate with other respect, without discrimination 6. Development of

professionals in health towards patients and 7. Audit. additional experience
promotion and disease colleagues. in areas of deficiency or
prevention. 8. Health service structures. special interest.

4. Demonstrate an appropriate
4. Apply the knowledge, approach and response to

principles and methods of complaints about performance.
health promotion so as to 
include an appropriate health 5. Recognise and respond to legal
promotion dimension to responsibilities.
most clinical contacts

6. Recognise and respond 
appropriately to colleagues
whose professional conduct
gives cause for concern.
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CONCLUSION
Increasing emphasis is being placed in
dentistry, as in other areas, on outcome-
based education and on the specification
of learning outcomes. The three circle
model offers an effective and user-friend-
ly format for specifying learning out-
comes for teachers and students. The
acceptability of this model is demonstrat-
ed by its adoption in medical education
within the United Kingdom and the use of
a similar approach by the Institute of
International Medical Education to
achieve international agreement on the
global requirements for medical educa-
tion. The successful and smooth adoption
of this model for specifying learning out-
comes in orthodontics throughout the
continuum from undergraduate to spe-
cialist and consultant training suggests
that it has the potential to specify out-
comes in all specialties and in different
areas of dentistry including vocational
and general professional training. The

foundation for this development must be
the learning outcomes in the General Den-
tal Council’s (GDC) document, The First
Five Years. When they are published they
will be readily accommodated within the
three circle model and reinforce the aim of
the curriculum which is ‘to produce a car-
ing, knowledgeable, competent and skilful
dentist who is able to accept professional
responsibility for the effective and safe
care of patients on graduation.’ In addi-
tion, defining learning outcomes in the
future for the professions complementary
to dentistry will be made easier by the
three circle model. 

The authors acknowledge the support of the Scottish
Council for Postgraduate Medical and Dental
Education in funding this study. They are also
grateful to the other members of the project steering
group and to all those Educational Supervisors and
SHOs who contributed their invaluable comments and
feedback throughout the consultation exercise.
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VITAL SPRING 2004
The Spring issue of Vital magazine, the BDJ's supplement for the
whole dental team, is out on March 13. Spring Vital includes:

•Career pathways for dental nurses
•Perspectives: dealing with difficult patients
•GDC registration: the lab assistant loophole
•Giving mercy: a hygienist on the Mercy Ship
•Day in the life of a dental therapist
•Advising on nutrition
•Dental nursing in Canada
•CPD for PCDs
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