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representative of the daily experiences of doctors within

large-scale social and political contexts. The model



complexity: autonomous patients with their indi-

vidual needs; families, practice contexts and settings;

other health care workers; medical and regulatory

organizations; and broader social and community

issues. Schön’s description of this complicated envi-

ronment as a �swamp� captures the flavour of the

problems practitioners face.2

There are also two phenomena inherent in perform-

ance and learning, but independent of the practice and

context particulars. Firstly, there is a version of entropy

in performance: unless something influences it, practice

tends to get worse over time. This has at least two

causes. Medicine itself is continually advancing, and so

an unchanging practitioner will inevitably be left

behind. In addition, the maintenance of a high level

of performance at highly complex and uncertain tasks

requires feedback, the absence of which will inevitably

lead to deterioration in performance.

Secondly, change generally occurs in jumps. Improve-

ment in cognitively low level skills, such as those

involved in motor activities, can occur continuously on

a trial-by-trial basis. But this does not characterize the

learning of high level, cognitively complex tasks, which

typify much of clinical practice. Instead, change in

medical practice is characterised by periods of time

where there is either no improvement or a slight

decrease in performance followed by sudden incre-

mental improvements.4,5 There are important reasons

for this. Cognitive learning often involves seeing a

problem from a new perspective or viewpoint. Change

requires cognitive re-organisation and perhaps even

the abandonment of previously learned principles or

approaches. This kind of change cannot be gradual.

Moreover, all change requires mental effort. As we

have a finite amount of cognitive resources, it is

impossible to monitor and change continually the

complex mixture of skills, knowledge and behaviour

required by professionals. So, at any one time, per-

formance deteriorates in some tasks while it improves

in others.

As a result of all these factors, medical practice

becomes more like a jagged voyage along an ever-

changing and sometimes hazardous earthbound path,

rather than a smooth ride through pristine space. The

rocket becomes a hiker, struggling up a rugged moun-

tain with its natural ups and downs (Fig. 2).

Practice maps and learning

The shift in model from a trajectory in space to a voyage

on the ground implies that doctors continuously learn

and change in daily practice. This learning in practice

differs from learning during medical training. Simply

stated, undergraduate students learn core medical

competencies, which are often extended to optional

topics on the basis con-334This97.9the bend�ste s(core916.3334Thiso firajore2ing)7sds



consequence of this is the recognition that individual-

ized, practice-based educational programmes should

be defined so that doctors’ educational efforts can be

maximised according to the relevant aspects of their



How does this model work?

We illustrate how understanding and assessing practice

over time can be applied to actual medical practice and

ongoing competence. Figure 4 illustrates a doctor’s

performance in managing a single condition, in this

example, diabetes. The jagged line represents the range

of performance by a typical, competent doctor. The

performance of groups of doctors or the profession

would be the aggregate of many such graphs. Over

time, performance gradually improves through sudden

upward jumps at irregular intervals within a series of

gradual declines.

There are many causes of such jumps, but the usual

and most immediate one is that the doctor becomes



performance rather than actual performance that will

trigger action.

These graphs of performance are actually composites

of many individual practice episodes (Fig. 9). With

increased resolution, performance can be seen to vary

from encounter to encounter because of the various

effects of different patient and practice circumstances.

Many adverse outcomes happen when there is a

coexistence of multiple circumstances, none of which

would be causative individually. When a doctor’s per-

formance is slowly declining, minor fluctuations can



assessment and how each might apply. Our purpose

here is to illustrate the different insights into practice

that each might provide.

Self-assessment has already been illustrated. As part

of a continuous process, doctors will occasionally

perceive that they have crossed one of their own

personal performance levels, and action may be initi-

ated. The effects of such educational interventions can

be monitored precisely and immediately. A weakness of

this process is that self-perception of performance or

the decision of what action to be taken may be

inaccurate.

Periodic summative assessments, such as examinations,

take a snapshot of performance at a single instant in

time. Performance is assessed for a range of problems

across a targeted clinical domain and a composite or

average score is calculated (Fig. 11).

A weakness of such summative assessments is that

the average scores may fail to account for variation in

performance across activities unless sampling is exten-

sive. An overall satisfactory score may distract a doctor

from examining the variations in their performance

and, possibly, obscure particular weaknesses. Providing

detailed feedback could circumvent this effect, but this

may appear to be unreliable and some assessment

bodies are concerned that it could compromise confi-

dentiality of assessment materials. Another weakness of



performance in one task. The first one helped to

identify a developing weakness needing intervention.

The second assessment helped to encourage critical

reflection on the changed level of performance, and to

reinforce such good practice.

Inrvention.



Governments have a fundamental interest in the

quality of practice provided by the doctors in their

jurisdictions. If practice-integrated assessment and

learning are effective ways of ensuring good quality

practice, then governments should support the kinds of

interventions that will be required. Resources must be

directed to the development, installation and mainten-

ance of effective information systems and infrastruc-

ture. New approaches to doctor benefits and

remuneration should incorporate greater emphasis on

integrated quality assurance activities.

Conclusions

We believe that patients have the right to expect that

doctors, as members of a learned profession, can

demonstrate that they practise effectively and in
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