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Abstract

Background: The conceptualisation of medical competence is central to its use in

competency-based medical education. Calls for ‘fixed standards’ with ‘flexible path-

ways’, recommended in recent reports, require competence to be well defined. Mak-

ing competence explicit and measurable has, however, been difficult, in part due to a

tension between the need for standardisation and the acknowledgment that medical

professionals must also be valued as unique individuals. To address these conflicting

demands, a multilayered conceptualisation of competence is proposed, with implica-

tions for the definition of standards and approaches to assessment.

The model: Three layers are elaborated. This first is a core layer of canonical knowl-

edge and skill, ‘that, which every professional should possess’, independent of the

context of practice. The second layer is context-dependent knowledge, skill, and atti-

tude, visible through practice in health care. The third layer of personalised compe-

tence includes personal skills, interests, habits and convictions, integrated with one's

personality. This layer, discussed with reference to Vygotsky's concept of Perezhiva-

nie, cognitive load theory, self-determination theory and Maslow's ‘self-actualisa-
tion’, may be regarded as the art of medicine.

We propose that fully matured professional competence requires all three layers, but

that the assessment of each layer is different.

Implications: The assessment of canonical knowledge and skills (Layer 1) can be

approached with classical psychometric conditions, that is, similar tests, circum-

stances and criteria for all. Context-dependent medical competence (Layer 2) must

be assessed differently, because conditions of assessment across candidates cannot

be standardised. Here, multiple sources of information must be merged and intersub-

jective expert agreement should ground decisions about progression and level of clin-

ical autonomy of trainees. Competence as the art of medicine (Layer 3) cannot be

standardised and should not be assessed with the purpose of permission to practice.

The pursuit of personal excellence in this level, however, can be recognised and

rewarded.
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1 | INTRODUCTION

Competency-based education in the health professions has been

embraced by educators, programmes and governing bodies in many

countries, but the very concept of medical competence has always

proven a somewhat elusive and ‘fuzzy’ construct.1,2 Hodges showed

how the definition of competence shifts, depending on the perspec-

tive taken in various discourses.3 Yet there is general agreement that

medical competence must be defined, both to determine what, and

how much, education is needed to prepare new generations of care

providers, and to determine who can, or cannot, be licensed to prac-

tice. Definitions like ‘The habitual and judicious use of communica-

tion, knowledge, technical skills, clinical reasoning, emotions, values,

and reflection in daily practice for the benefit of the individual and

community being served’4 are comprehensive and attractive, yet they

do not provide an adequate foundation to determine when, or

whether, trainees have become competent enough to practice.

Numerous attempts to define competence, competencies and

competency-based education5–9 have met with the criticism of being

reductionist and unable to capture the holistic nature of medical

competence.10–15

Although the ongoing discourse of what medical competence is

may be academically useful and important, it has not been very pro-

ductive in serving programmes, clinicians and teachers to create cur-

ricula and assess medical trainees. Somehow the goal of medical

education (a competent physician) must be translated into activities

learners need to be able to do tomorrow, next month, next year. The

2010 Carnegie Report on medical education proposed to ‘standardize
learning outcomes and individualize learning pathways’.16,17 At the

same time, standardised educational outcomes must be reconciled

with the recognition that eventually no two practitioners are identical

and that medical schools are not factories that ‘produce’ identical

graduates. The pursuit to define and use standards to assess compe-

tence, begs the question to what extent individual differences can be

tolerated in an applied professional discipline that also requires stan-

dards for the protection of its consumers. Detailed behavioural com-

petency descriptions, such as those incorporated in the CanMEDS

framework18 or in the ACGME milestones, may read as prescriptive,

but they actually leave space for individual difference, be it

implicitly.19

The word competence has acquired a normative connotation in

graduate medical education as being a minimum level of acceptable

proficiency that is compatible with the practice of medicine. While

competent was coined by Dreyfus and Dreyfus to have this meaning,

being a middle stage of skill development,20,21 in this essay, we turn

back to the more general meaning of the construct of competence,

which can be either high or low, appropriate for practice or not. Mas-

tery, excellence, expertise, but also deficiency, all refer to levels of

competence. Our quest, however, is to conceptualise competence in a

way that allows educators to set standards that can be operationalised

and required for all graduates of educational programmes—a basic

tenet of competency-based medical education22–24—and at the same

allows for acceptable individual variation.

This essay is an attempt to define competence as a multilayered

construct that allows for the standardisation that CBME requires, but

also values context-dependent differences, and individual differences

between practitioners, even in similar contexts.25 Following Billett,

who, in his elaborations of workplace learning, speaks of domains of

canonical, situational, and personal occupational knowledge (also named

domains of occupational competence or expertise),26,27 we will distin-

guish three hierarchical layers: (1) a core layer of canonical compe-

tence, (2) a layer of contextual competence and (3) a layer of

personalised competence.

We will maintain that all three layers are important and necessary

contributors to medical competence but that they respond differently

to the requirement of standardisation and hence must be assessed

and valued differently. In addition, the layers are conceptualised as

hierarchical, but not completely sequential. For Layer 2, competence

of Layer 1 is needed; for Layer 3, competence of Layer 2 is needed

but can start to build early. Even personalised competence Layer

3 development can start at an earlier phase, as depicted in Figure 1.

Canonical competence can and should still grow while contextual

competence dominates in a phase of clinical education, and persona-

lised competence can start to emerge early in one's professional

development while only predominating in a later phase of develop-

ment. Yet the distinction between the layers is useful and has implica-

tions for the definition of standards and hence for assessment and

education.

In the following paragraphs, we will expand on the nature, signifi-

cance and consequences of these layers for the definition of stan-

dards and for assessment. As the third layer (personalised

competence) is novel, we will elaborate on that layer most.

Table 1 summarises much of what is being elaborated below. The

structuring in three columns may suggest that the development of

competence in three layers is separate. That suggestion is not our

intention. The development of medical competence will always

include interactions between its layers, but for the conceptualisation

of standards and the approaches to assessment, distinctions are

useful.

2 | COMPETENCE AT LAYER 1:
CANONICAL, CONTEXT-INDEPENDENT
KNOWLEDGE AND SKILL

There is a justified expectation that every physician should possess

core knowledge, needed to understand the general structures and

functions of the human body, as well as common mechanisms of

pathology and principles of treatment. Until roughly a century ago, a

licence in medicine was sufficient for a lifetime of medical practice.

However, in Western countries, the medical degree is now an inter-

mediate station en route to specialist training.28 This first layer regards

the more or less undisputed truths and can be called ‘canonical’.26,29

Canon (from ancient Greek κανων, or ‘reed stick’ to settle disputes at

the market place about product dimensions30; also ‘ruler’, ‘measure’
and ‘norm’) means body of principles, rules, standards or norms,31
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F IGURE 1 Suggested juxtapositions of the three layers of competence across the educational and professional development continuum.
[Color figure can be viewed at wileyonlinelibrary.com]

TABLE 1 Key features of a hierarchy of layers of medical competence.

1. Canonical competence 2. Contextual competence 3. Personalised competence

Nature Generally context independent Generally context dependent Individually determined

Components of competence in
terms of knowledge, skills and
attitudes

Emphasis on knowledge

(morphology, physiology,

pathology, evidence-based

disease management) and

specific skills

Emphasis on application of

knowledge and skills and on

attitude (ability and willingness)

to interact with individuals;

within the opportunities and

constraints of the environment

Emphasis on personal style of

health care provision, grounded

in adequate knowledge and skill

Primary context of competence
acquisition

Outside the clinical workplace (at

school, at home environment)

The clinical workplace The clinical workplace and,

occasionally, other environments

Who should determine
standards?

Determined by generalised expert

consensus

Determined by expert teams, in

the context, in accordance with

generalised expert consensus

Self-determination, with personal,

internalised standards, informally

vetted against collegial or peer

network

Primary purpose of assessment Learner progress Learner progress and patient safety Quality of patient care

Approaches to assessment Standardised knowledge and skills

tests

Observation of performance in

varieties of settings

Valuation of style and effort to

excel in work, as observed by

the environment; through formal

and informal recognitions

Direction of assessment and
consequential validity focus

Retrospective evaluation, focused

on educational progression and

diplomas

Prospective decision making,

focused on entrustment with

tasks in practice

Personal growth and career

development

Direction of learner agency Acquiring new knowledge and

skills; continuous correction of

deficiencies

Adaptation to practice

requirements

Building on and expanding

personal strengths

Who should assess? External entities, i.e. without

knowing or considering the

individual

Team of educators in the

workplace; designated observers

Natural persons in work-related

interactions and the self;

informed by collegial or peer

network; patients

How is quality guaranteed? Psychometric standards External review of procedures, but

relying on local intersubjective

judgement from planned

observations

Quality of assessment is in the

eyes of beholders in natural

encounters (patients, peers,

colleagues)

Consequences of failure to meet
standards

No progression in educational

trajectory; no access to health

care tasks

Prolonged supervision or

prolonged training

Deficient fit with collaborating

teams; suboptimal working

conditions; dissatisfied patients,

termination of working relation-

ships; personal dissatisfaction

and low well-being
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‘what everyone should know’ or, for physicians, ‘the knowledge

which all practitioners would be expected to possess’26,29 indepen-

dent of the context in which this knowledge is applied. The canon of

‘undisputed truths’ does not imply that the full body of biomedical

knowledge must be mastered by all medical professionals, nor that

this body of knowledge remains similar over time; rather, the canon

regards at least those elements that are needed for a clear under-

standing of human physiology and pathology, and for evidence-based

practice of diagnosis and treatment. These are the truths that do not

depend on any particular context. Although not sufficient to practice

health care, canonical competence can be regarded as foundational; in

principle, all practitioners should have mastered it and be ready to use

and defend it.32

Defining canonical knowledge is not necessarily easy. For individ-

ual physicians, required canonical knowledge and skill is generally

acquired early but can grow after licensing and specialty certification

if needed for practice. The application of standards to practice should

therefore not only include the knowledge and skills expected for

licensing, often elaborated in national standards; they should also con-

sider the scope that is being practiced, and hence for specialty specific

standards. Canonical competence must also be defined within an era

of time. What counted as canonical a century ago is not all canonical

today. The body of canonical knowledge should be updated regularly,

not only because new knowledge is being added, but also because

some canonical knowledge may become less useful over time. While

biomedical knowledge comes first to mind when considering canonical

knowledge, it can be argued that other knowledge, such as some non-

negotiable, core professional norms and values (think of the Hippo-

cratic oath and its derivatives), or knowledge of social determinants of

health, also belong to this layer, that is, to ‘what every physician

should know’, independent of any context.

3 | COMPETENCE AT LAYER 2: CONTEXT-
DEPENDENT KNOWLEDGE AND SKILL

Canonical competence is necessary but not sufficient to qualify for

practice. Practice happens in a context requiring adaptation to the

environment of practice, to co-workers, to local habits and protocols,

and to particular patient populations (e.g., urban versus rural) with

additional knowledge and skills.33 Adaptations can be large (e.g., after

a substantive transition to a very different context or country) or small

(working with a new colleague, device, protocol, or with patient types

with backgrounds not encountered before). Billett called this the situa-

tional domain of occupational knowledge.26 While knowledge is impor-

tant, this domain must be understood to be broad, including both

declarative (knowing what) and procedural (knowing how) knowledge,

the latter being particularly prominent in Layer 2. In addition, interac-

tion with context sets conditions for attitude. If competence includes

knowledge, skills and attitudes, the second layer of competence draws

more heavily on behavioural and attitudinal standards than the first

layer. To function adequately in different contexts, there must be a

skill to adapt to the context but also a willingness to adapt. When

evaluating trainees and professionals for adequate practice, norms for

professional and humanistic behaviour do not just cover skills but also

habits, tendencies and willingness.34,35 Being trusted with critical

health care responsibilities, typically requiring competence of Layers

1 and 2, is supported by attitudinal features such as integrity, agency,

reliability, humility; features derived from studies that define condi-

tions for entrustment with critical health care tasks.36

Bates et al. have expanded on contextual competence, explaining

how patterns determined by patients, physical environment, clinical

practice, educational practice, institutions, community and culture,

and geography all shape context,25,37 stating that ‘standardisation of

outcomes, although attractive in the accountability it appears to offer,

risks oversimplifying the complex nature of competence, potentially

creating a false sense of security about the capability of graduates.

This is because competence is, to some extent, inseparable from the

context in which it has been developed’.25 This indivisibility typifies

Layer 2. They suggest that developing contextual competence, such

as when transitioning to a new hospital, occurs in hierarchical, sequen-

tial stages of needs satisfaction, namely (in analogy with Maslow38),

physiological needs, practical needs, legitimacy and belonging, compe-

tence and autonomy.39 In 1978, McGaghie et al. also defined the

outcome of competency-based medical education to be ‘a health-

professional who can practice medicine at a defined level of profi-

ciency, in accord with local conditions, to meet local needs’,40 clearly

including contextual competence in its goal.

4 | COMPETENCE AT LAYER 3:
PERSONALISED KNOWLEDGE, SKILLS,
INTEREST, HABITS AND CONVICTIONS

Billett maintains that a third dimension, which he called the ‘personal
domain of occupational competence’, is indispensable to understand

competence.26 While Bates and Ellaway37 suggest that personal moti-

vation, prior learning, emotion and cultural background should be

included in ‘context’ (thus, the second layer), we propose that the per-

sonalised domain is a distinct, separate layer of competence, requiring

a different approach to assessment.

Individual differences between professionals are common, even if

they all meet similar standards of competence at Layers 1 and 2. The

constructivist view of education explains how the acquisition of new

knowledge must build on existing knowledge to be meaningful.41

Constructivism's central idea is that, in learning, humans actively con-

struct knowledge and that new knowledge requires a foundation from

previous learning. This makes learners, and thus professionals unique.

No two individuals have a similar cognitive structure or knowledge

base, simply because they do not have identical prior learning experi-

ences. They all have ontogenetically (i.e., through their histories)

shaped knowledge that depends on personal experiences, mediated

by sensory, neural and cognitive systems, in interaction with a social

environment.26 Learning in a clinical workplace, for instance, draws

heavily on what Billett has called mimetic learning, a process of obser-

vation, imitation and rehearsal, mediated through interaction with the

96 ten CATE ET AL.
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environment.42 What different learners experience, observe, perceive,

take from others, learn from mistakes and absorb during clinical edu-

cation is inherently unique.43 It builds on, and further creates a dis-

tinct professional personality and unique behaviour. As an example,

Apramian et al. stressed that surgeons show variation in standard sur-

gical procedures and have their own preferences when conducting

surgery.44–46 Surgical trainees must observe and develop their opera-

tive habits watching these attending surgeons' preferences. They

must learn to distinguish between non-negotiable surgical principles

and negotiable surgical preferences.44 When surgeons develop their

own style, largely after completion of training, and apply their own

methods (within the boundaries of the surgical canon and the local

context), competence at Layer 3 arises.

A deeper understanding of this process may benefit from a

few different, but related, theoretical perspectives: the construct

of Perezhivanie, cognitive load theory, self-determination theory and

Maslow's motivational theory.

A useful construct to capture the process of developmental expe-

riences that lead to the uniqueness of individuals is Perezhivanie,

which was deeply studied by Lev Vygotsky, one of the founders of

social constructivism. The word, as meant by Vygotsky, is difficult to

translate from Russian, but ‘lived experience’ comes close. A more

elaborate explanation, as derived from descriptions by Veresov47 and

Gonzalez-Rey,48 can be expressed as the subjectivity which makes indi-

viduals unique in their creative performance, being the resultant of the

combined cognitive and emotional experiences, built across one's life time,

retained in the long-term memory, and informing one's frame of reference

in viewing the world. Experience, emotion and subjectivity are often

named as essential ingredients of Perezhivanie. In his pursuit to

understand artistic excellence, Vygotsky stressed in his 1925 disserta-

tion ‘The Psychology of Art’ that artists generally build excellence

upon technical mastery of skills in art,49 suggesting a sequence of

foundational competence before personal artistic excellence emerges.

How one's perezhivanie, that is, one's personal biography, shaped by

experiences and emotions, determines the way competence expresses

itself in actions and behaviours is likely to hold for the art of patient

care, just as it would in artistic painting, theatrical acting, novel writ-

ing, musical expression, for a restaurant chef, industrial designer and

architect. Vygotsky studied excellence in art, but perezhivanie is a

much more general concept.50 A student of Pavlov, who conceived of

teaching as a mechanical, external process, Vygotsky developed a con-

trasting psychology of learning that focused on individual develop-

ment, in which personal emotions and experiences are included.51

Vygotsky's notion that ‘Every idea contains some remnant of the indi-

vidual's affective relationship to that aspect of reality which it repre-

sents’50 means that cognition alone would insufficiently explain

behaviour. Emotions combined with relationality shape individuality

(or, in perezhivanie terminology, subjectivity), and experiences itera-

tively add to that subjectivity. Or, as Gonzalez Rey et al.48 interpret

this, ‘once cognitive and intellectual processes are integrated into

subjective configurations, they turn into motivational devices’, that is,
lead to further action and new experiences. This sounds highly theo-

retical, but an example may help. A clinician for example, with a sound

fund of knowledge, may encounter adverse events in their patient

care, leading to strong emotions that shape their individual style in

subsequent clinical judgement and practice.52 Similar subjective expe-

riences may shape personal styles in any profession.

A different perspective emerges from cognitive load theory. The

cognitive resources needed to acquire knowledge and skills are often

large, and remain so in an early phase of practice. Newly licensed phy-

sicians and junior specialist attendings are known to experience heavy

workloads,53 because they lack the automaticity of thinking and doing

to allow for efficient performance. Once repeated, deliberate practice

allows for such automaticity, cognitive resources may become avail-

able for a more personal approach to professional practice.54 In tech-

nical terms, when germane load needed for learning decreases,

intrinsic load for performance has more space.55

The third layer of competence also relates to motivation, satisfac-

tion and enjoyment. Self-determination theory posits that satisfaction

of the needs of feeling competent, feeling space to make personal

choices in actions and feeling connected to other human beings with

mutual trust, stimulates intrinsic motivation in humans.56,57 In patient

care, this state of practice requires a foundation of competence that is

not present when learners have not yet reached a minimum compe-

tency level, have not yet secured permission for a minimum level of

autonomy and have not yet become part of a community with a basic

level of mutual trust. But when those conditions are met, the rewards

may be great. ‘Self-actualisation’ or the fulfilment of personal poten-

tial, was proposed by Maslow as a state allowing for peak experiences,

that is reached after other needs have been satisfied (physiological,

safety, love and belonging, esteem, competence and aesthetic

needs).38,58

These theoretical foundations support the notions of both perso-

nalised performance that is intrinsic to the individual, and a culmina-

tion at high levels of performance, that transcend the general

standards that every professional in a similar community of physicians

or specialists should meet. Indeed, as self-determination theory states,

individuals like doing what they are good at and satisfying an intrinsic

need to feel competent.57 Professionals are likely to choose pursuing

further development in directions they are already good at. This is a

critical notion for our model. While in much of education and training

for competence at Layers 1 and 2, the effort is directed towards areas

where one needs to correct deficiencies related to standards, at Layer

3 the motivation shifts to pursue higher levels of proficiency in areas

in which one is already relatively good. Rather than correcting defi-

ciencies, building upon mastery generates gratification and would be

typical for the third layer of competence. Here, learning is no longer

focused on meeting external standards; rather, it is driven by the

desire to meet—and extend—personal standards.

One can conceptualise Level 3 as the art that personalises prac-

tice. While some may question the qualification of this layer as ‘art’, it
is the individual touch that a superior professional adds to standard

practice which exemplifies it. It extends beyond competence in the

more traditional sense, is individualised, and adds quality to perfor-

mance. The art of medicine (in conjunction with the science of medi-

cine) is old terminology that has never been fully abandoned.59 It

ten CATE ET AL. 97
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highlights the inherent value of diversity that allows professionals to

express themselves in their clinical work in a personal, subjective man-

ner that fits with their vision and convictions, built on lived experi-

ences; on their perezhivanie as Vygotsky would say. Diversity as

discussed here extends beyond the valuing of under-represented soci-

etal groups as a justified diversity pursuit60 because our focus here is

inherently individual.

5 | IMPLICATIONS FOR STANDARDS AND
ASSESSMENT

The significance of the distinction of the three layers of competence

lies in the definition of standards and their assessment at each layer.

Arguably, in a competency-based model in which completion of a fixed

training duration should not be the predominant reason to graduate a

student, adequate assessment of competence becomes even more

important.61 In contrast with many other domains, in the health profes-

sions there is a dual purpose of assessment of competence. One is to

attest whether students meet the objectives to complete education;

the other is to grant a licence to practice, that is, to abide by legislation

intended to protect the public against errors and malpractice, or, if

phrased positively, to provide the population with state-of-the-art

quality of health care. This dichotomy (worthy of receiving an academic

diploma vs. readiness for patient care practice) reflects a retrospective

versus a prospective outlook on the decision to complete training.62

We will examine its consequences for standards and assessment

related to the conceptualisation of competence in the three layers.

One way to regard assessment is through the lens of the assess-

ment utility formula,63 which includes reliability, validity, educational

impact, acceptability and costs.

For canonical knowledge and skills, these components have been

elaborated well, specifically in the 1970 through 1990s, through stan-

dardised knowledge and skills tests (Layer 1).64

Since the turn of the millennium, workplace-based assessment

(WBA), aligned with Layer 2 competence, has increasingly been exam-

ined using this formula, with methods such as direct observation,

case-based discussions, objective structured assessment of technical

skills, and multisource feedback.65,66 More recently, a shift can be

seen towards decisions of entrustment with clinical tasks,67–69 and

approaches are being explored to optimise its acceptability and

costs.70 If entrustment with health care tasks is the purpose, then

entrustment decisions should lead to increased responsibilities within

a health care team, a potentially powerful motivator for learning. This

relates to educational impact, if entrustment ‘determinations’ without

true consequences are avoided.71,72

‘Assessment’ of competence at Layer 3 has a different nature. It

is individualised, and without generalised standards, much of the util-

ity formula does not apply. However, excellence in a chosen domain

of expertise, even if informally recognised, can serve as a powerful

motor of development, to maintain or further expand one's recognised

expertise, which can be considered ‘educational impact’, with high

acceptability and at costs that the individual might gladly spend.

5.1 | Layer 1

Assessment of canonical competence (mostly knowledge) is needed

to licence physicians; indeed, even to help define what a physician is,

which in part is determined by the canonical knowledge of the profes-

sion. The assessment should meet the criteria and approaches of

context-independent standards, well conceptualised in the first three

levels of Miller's pyramid (‘knows’, ‘knows how’, ‘shows how’), with

written tests, online tests and skills tests in standardised, generally

simulated, environments.73 The assessment of this layer of compe-

tence can basically be conducted outside the health care environment,

can be independent of any context and the unique characteristics of

the individual being assessed, to maximise objectivity. Tests should

reflect regularly updated standards, to match the development of the

foundational canon of medical knowledge, specifically at postgraduate

level.

5.2 | Layer 2

The context-dependent layer of competence draws fully on WBA, as

the workplace is the context. The past 20 years have shown a remark-

able attention and advancement of WBA methods,66 but have also

shown psychometric problems of WBA. Although the validity, in terms

of authenticity, is clearly strong in the workplace, traditional reliability

standards can hardly be met.74 In contrast with canonical competence,

assessment of contextual competence cannot be standardised with the

purpose to generalise across contexts. Grading students in clerkships

with a purpose to rank students (ranking is inherent to traditional reli-

ability theory) is increasingly considered flawed,75,76 and schools are

gradually replacing it by pass/fail decisions77 and the urge to establish

high reliability and generalisability in WBA has shifted to the valuation

of expert judgement.64 Clinicians as experts can judge whether trainees

and professionals act well locally by asking: can they apply acquired

knowledge in our context? Do they work well in existing teams? Do

they know how and when to use local protocols? Do they abide by local

rules and procedures? Standards for such situational competence are

less easy to define, and assessment cannot use standardised conditions

because circumstances continuously change. Rather, clinical supervisors

can build a gestalt in their mind about a learner's readiness to practice.

Although patients, the public, licensing and accreditation bodies would

wish to know which doctors are ‘best’ in practice (not just on written

tests), any comparison of WBAs between trainees, even within a hospi-

tal, let alone across institutions, jurisdictions and countries, suffers from

a lack of reliability.78,79 Crossley illustrated this by saying: ‘My judge-

ment about the performance of my trainee, based on my interpretation

of his performance, with a particular patient or client, with a particular

problem, in a particular context today, is always highly meaningful. It

says much about my trainee's response to the particulars of the unique

patient, problem and context, and it says much about me in terms of my

stringency, values and biases. All these things are worthy of exploration.

However, it is also important to ask this: Does this judgement have any-

thing to say about my judgement with the same trainee in a completely

98 ten CATE ET AL.
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different context, or anyone's judgement about the same trainee in any

context?’80 While experts differ in their judgement, such ‘subjectivity’
in WBA is not necessarily a disadvantage.81 Traditional proficiency

scales may force raters to discard important personal judgement when

it does not fit the rubric of the scale. WBA should ideally capture legiti-

mate subjectivity or ‘meaningful idiosyncrasy’82 while discarding

unwanted bias.83 Merging expert judgements of multiple sources, such

as in clinical competency committees,84,85 is needed to arrive at defensi-

ble decisions using intersubjective consensus. Those collective decisions

do not need to regard a grade on a scale with an inherent purpose to

rank learners but rather, can focus on readiness to act in health care.

Entrustment decision making for entrustable professional activities86,87

typically aligns with such assessment of Layer 2 competence. Summa-

tive entrustment decisions, with critical impact for both patient safety

and learner progress, typically focus on thresholds, such as readiness for

unsupervised practice (in postgraduate contexts) or readiness for indi-

rect supervision (in case of medical students)88 not on ranking learners.

While the stakes in assessment of Layer 1 competence typically regard

learner progress, in the assessment of Layer 2, the protection of patients

is also a critical component. ‘High stakes decisions’ therefore have a dif-

ferent, wider connotation in Layer 2. They must include an estimation

of risks for patient safety, which is a prospective judgement.89 Entrust-

ment decisions must be based on more than technical skill.90 Ten Cate

and Chen36 have argued that besides capability (activity-specific knowl-

edge, skill and experience; and adaptive expertise), four general features

are relevant: integrity (truthful, good intentions and patient-centred);

reliability (conscientious, predictable, accountable and responsible);

humility (observing limits, willing to ask help and receptive to feedback);

and agency (self-confident, proactive towards work, team, safety and

self-regulation). This array of features requires thoughtful consideration

by observers, dialogues with learners and negotiations within clinical

educator teams to arrive at intersubjective judgement and decisions.

Entrustment with patient care tasks requires a more holistic picture than

rating scales can offer. For example, while in some circumstances, humil-

ity is a key feature, in other cases, the learner's proactive agency is more

important. Adaptation to contextual demands typically belongs to Layer

2 competence. Assessment of the ability to adapt to new medical envi-

ronments has not extensively been studied, but promising

examples91–93 and theoretical insights94,95 are emerging. The binary

entrustment decision (yes or no) is a holistic decision that combines the

evaluation of competence, the gauging of risks and the granting of

autonomy, and can only be made by an examiners who know the

learner and who have the authority for patient care in the context of

interest.96 The information determining the decision thus combines

contextual features with learner features.97 All features can weigh in,

but there is no formula to predict the outcome of the decision.

5.3 | Layer 3

Assessment of medical competence at Layer 3 regards personalised

knowledge, interest, skill, habits and convictions. It can be qualified as

the art of medicine because of the personalised application of canonical

and context-determined competence. It regards performance beyond

the standards that must be met to allow trainees or physicians to prac-

tice. At this layer, competence variations arise which, arguably, should

all be acceptable and render the definition of external standards for

Layer 3 futile. External standards to guard quality and safety of care per-

tain to Layers 1 and 2. This does not mean that, beyond these stan-

dards, every individual must be regarded equal in their development.

Ericsson's theoretical model of expertise development distinguishes

professionals with automated performance at an acceptable level from

those who counteract automaticity, continuously seeking increasing

complexity and higher levels of control. The former shows ‘arrested
development’; the latter attains high levels of mastery and expertise.98

While Ericsson's model suggests a unidirectional incremental develop-

ment, (getting better at what one already does), development of Layer

3 competence can also pertain to new areas of further development.

Professionals may also seek niches of practice in which to excel, while

other areas remain at the automaticity level. This also exemplifies how

ongoing development of competence at this layer shapes an individua-

lised professional identity, with a personal epistemology. Although the

focus of our paper is rather on the development of competence than

identity formation, the two cannot be fully separated.99 Competence

affects an awareness of identity, and identity shapes the drive for com-

petence development, specifically at Layer 3.

The question then is: if external standards do not apply at Layer

3, how can excellence, or valued uniqueness, be evaluated? First, it

must be acknowledged that those who observe and interact with a

professional are directly or indirectly affected by this individual. In

other words, a context is shaped both by the individual being assessed

and by others who establish the context. Objectivity of standards

determined by a local context, even at Layer 2, is inherently complex

if the trainee is a team member co-shaping that context.43,100 As such,

context can certainly not serve to provide a standard in any generali-

sable sense for assessment at Layer 3. Beyond accepted standards of

work, it is not easy to establish valid criteria for assessment at Layer

3. Personal development beyond the minimum requirements for all

professionals, to rise towards one's unique potential, to become an

expert or master following the Dreyfus model,101,102 or to Ericsson's

superior performance after deliberate practice98 belongs to this

domain. A general surgeon interested in cardio-thoracic surgery can

specialise and further choose to focus all energy on paediatric cardiac

surgery. If deliberate practice is continuously devoted to small

domain, other general surgery domains may arrest at just an accept-

able level. The narrower the domain of superior expertise, the more

unique the experts become, up to the point that there is little sense in

developing any standards, that only a tiny expert community can set

and evaluate, and maybe still not even agree on. While defining and

measuring according to standards (implying criterion referencing)

becomes futile, acknowledgment of excellence is not impossible.

Unlike sports, where superiority arises from ranking and competition,

medical professionals cannot have inter-experts competitions to see

who wins. But individuals in the environment, observing and interact-

ing with the professional can still be impressed by superiority (or lack

of it), each from their own perspective. Not only has the professional

ten CATE ET AL. 99
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to be evaluated unique features, built through perezhivanie, so do the

observers. As Vygotsky formulated it for art, ‘We never know why we

like or dislike a work of art. Everything we later invent to explain its

influence is thought to be a complete rationalisation of unconscious

processes.’48 Appreciation and judgement may in part be an emotion

that is not always easy to capture in words and scores.103 One way to

value excellence is to look at a professional's effort to optimise perfor-

mance. The question about standards at this layer is not “is the indi-

vidual ready for unsupervised or autonomous practice?”, but “is the

individual able, willing and demonstrating the desire to aim for per-

sonal excellence? or to show a mindset of growth?”104 This layer of

personalised competence can be demonstrated in interactions with

colleagues and learners explaining the what and why of performance

(‘… in my experience, X is best…’), in role modelling (‘…watch how I do

things…’), and in creative, unique, problem solving, exemplifying the

competence at Layer 3 as art.105 It regards deliberate choices of

action within an acceptable space of variation of practice. These

choices may be defensible from evidence, personal experience or

even convictions grounded in gut feelings that may feel alien to other

professionals. Billett speaks of personal mediation of meaning and

explains how personal limitations can guide choices in practice (citing

hairdressers with specific allergies, navigating their practice using

alternative substances).26 In other words, the personalised compe-

tence domain may exploit strengths of the individual and incorporate

personal limitations, to define a personal array, scope and methods of

practice. The space needed for autonomous development and self-

determination collides with use of standards set by others106; this

holds particularly true for the third layer of competence. In this phase

of development one should set (and become able to defend) one's

own standards, beyond the standards set by patients, peer and

accrediting bodies. While in Layers 1 and 2 the correction deficiencies

dominates, in order to meet external standards, Layer 3 has a focus on

personal development to excel in chosen areas. The assessment of

individuals in this layer of competence should focus on the develop-

ment and awareness of strengths, limitations, convictions and creative

flexibility in practice. A professional can develop to reach excellence

by reconciling requirements of practice with their own personal pro-

file. Although assessment is not easy, the environment (colleagues,

patients and employers, i.e., naturalistic observers in a naturalistic

environment) may discern and value the way the individual has devel-

oped and continues to develop towards this individualised, personal

excellence, in whatever they need to do. Personal achievements, as

reflected in a portfolio or curriculum vitae could help to show some of

this pursuit. For this layer, teachers should stimulate, and learners

should integrate self-reflection to develop one's own targets and

routes for further growth, rather than having goals and standards for

the learner being defined externally.

6 | DISCUSSION

The framework of three layers of competence, although not

completely new,26,27 has not been well elaborated for the health

professions. The traditional knowledge–skills–attitude distinction107

does not match the hierarchical nature of our model, but the frame-

work of layers of competence does align with curricula that conceptu-

alise a trilogy of ‘knowing, ‘acting’ and ‘being’ as an outcome of

education. This trilogy was recently used to ground the Irish intern-

ship curriculum.108–110

We believe this framework is useful to define medical compe-

tence because it reconciles tensions between the need for standar-

dised assessment of knowledge and skills and the needs and

requirements of the diverse circumstances in which clinicians practice

as well as the need to value diversity among medical professionals as

independent thinkers.111 Diversity among learners and professionals

should not just be regarded as differences to be mitigated, or a source

of measurement error in assessment, causing construct-irrelevant var-

iance, but also as an inherent characteristic of a healthy, dynamic

medical workforce. The assessment approaches to the three layers

should be different: standardised assessment at Layer 1, collective

judgement by trained experts at Layer 2 and valuation of individuality

at Layer 3.

Although a hierarchical, sequential, approach to the development

of layers of competence is generally useful, their sequence is not

meant to be rigid. In an early phase of professional development, the

focus should be on canonical competence. Only after acquisition of

knowledge of established canonical ‘truths’ can the uncertainties

about biomedical and other relevant knowledge, and hence variation

in their application, be addressed. The hierarchical nature of the

framework, suggesting a sequential approach to the acquisition of

competence, is not a recommendation to return to a ‘Flexnerian’
medical curriculum model in which all basic sciences education must

precede clinical training. On the contrary, vertical curricular integra-

tion, in which early clinical experience is intertwined with foundational

knowledge acquisition has strong assets.112 However, it should also

be remembered that clinical understanding usually requires prior

canonical knowledge. Figure 1 was created to visualise this notion.

This visualisation is also meant to counter any misconception that our

model suggests a complete separation of layers of competence in edu-

cation or assessment. The integration of layers will happen, as the

layers develop in parallel, even if they are still hierarchical

(e.g., without prior biomedical knowledge, proper clinical reasoning

cannot happen113 and clinical reasoning may be trained in a classroom

setting but in patient care the context requires adaptation114). A medi-

cal student in a senior clerkship may still build new canonical knowl-

edge in self-directed learning in the evenings (Layer 1), while finding

that contributing to an interprofessional team requires adaptation to

local rules and habits (Layer 2), and they may begin to discover per-

sonal strengths, interests and convictions (Layer 3).

Using standards for the assessment of competence may suggest

to many lay people that there exists an established body of medical

knowledge and skills that suffices for high-quality, safe patient care,

and that the mission of medical schools and postgraduate pro-

grammes is to ensure that learners acquire this. However, any practic-

ing medical professional knows that this is an over-simplification.

There are limitations to the body of biomedical knowledge, causing

100 ten CATE ET AL.
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inherent uncertainties in the practice of medicine. Variations cannot

simply be divided into correct practice and mistakes or errors. While

tolerance for uncertainty and navigating ambiguity is a key compo-

nent of practice,115 limitations of the body knowledge must be distin-

guished from limitations of personal knowledge and skills. Learners

must build their own knowledge base and the ‘I don't know’ may only

be replaced by the ‘we don't know’ in dialogues with patients if the

individual has gained sufficient canonical knowledge. Training stu-

dents too early for tolerance of uncertainty may risk confusing per-

sonal gaps in canonical knowledge with general gaps in the body of

biomedical knowledge.115 At a later stage of development, learners

must learn to distinguish variations in practice as being either within

the principles of good practice or belonging to the preferences of indi-

vidual practitioners, that is, to their ‘art of medicine’.116 This is where

tolerance for uncertainty also reflects tolerance for acceptable varia-

tions in practice and the acknowledgment that others may differ in

their habits and convictions and deserve space for autonomy in prac-

tice, one of the conditions for intrinsic motivation.117 Without this

space, the third layer of competence, the pursuit of personal excel-

lence and the feeling of well-being during the practice of professional

work117 cannot thrive. Indeed, if professionals would not possess this

layer, the science and practice of medicine would not develop beyond

existing standards.

Our attempt was not to deconstruct competence in competen-

cies, nor to focus on distinguishing tasks that physicians must be

entrusted with, but to explain competence as a layered construct that

allows a reconciliation of the need for standards for assessment and

the need for the development of individualised professional identity.
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