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           1.1   Introduction 

 The terms professional expertise    and the expert professional are understood in 
different ways and are not consistently applied. Some may see the expert as the 
competent professional, while others retain the term for someone who is talented, 
brilliant or a genius, and yet others use it to acknowledge excellence (Van der 
Heijden  2003  ) . What is accepted is that an expert operates within a highly specifi c 
work domain such as a confi ned area within medical imaging, for example mam-
mography, interventional radiology or MRI. 

 This chapter is presented to build a conceptual framework within which to under-
stand the construct expertise as it can be applied to the imaging professions. To 
develop into an expert and retain a level of expertise in a rapidly changing work 
environment is a continuous journey of becoming. The student must fi rstly gain 
appropriate content knowledge, academic and scientifi c skills and the ability to 
practise in the imaging sciences through participation in a curriculum where the 
teaching, learning and assessment activities are designed and presented to build 
knowledge, competence and confi dence. From graduation, the professional must 
progressively and continuously gain expertise. 
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 In the UK, the USA and Canada, there was a simultaneous initiative to move 
beyond the implicit understanding of what makes a good doctor and replace this 
with specifi ed duties, responsibilities, attitudes and values for the profession. Such 
expected outcomes mean that professionalism is now expressed through general 
competencies and codes of practice. These statements make the professional stan-
dards explicit and are central to education programmes and registration require-
ments (Irvine  2009  ) , where competence is a measure of the ability of the professional 
to achieve the required outcomes and so provide safe and appropriate care with 
consistency. What is less specifi c is the defi nition of expertise, and what it means to 
be an expert. The conceptual framework for professional expertise will start with 
the presentation of a brief historical context and current thinking on the medical 
profession to frame the discussion.  

    1.2   The Medical Profession 

 The construct of a medical profession can in part be attributed to those who through 
their writing on medical history shifted the concept of doctors as practitioners in 
trades and guilds to becoming self-regulating professionals (Burnham  1998  ) . The 
development of the profession came with the introduction of recognized qualifi ca-
tions following specifi c education, work experience with its origins in an appren-
ticeship model, assessment and regulatory bodies (Bullock and Stephen  1999  ) . 
Professionals in medical imaging fi t the criteria of providing a service to others 
within a strict code of practice and ethics that provides a framework of values, atti-
tudes and abilities needed to be a member of the profession operating in a multi-
disciplinary health-care team (Calman  2007  ) . Some of the key values and attitudes 
include being a virtuous person with moral intent, autonomy and the desire to learn 
and teach. The abilities of the medical imaging professional are evidenced through 
the command of a complex body of knowledge and clinical competence, (Cruess 
and Cruess  2009  ) , both of which are enhanced through continuous practice and 
which are shared through teaching and learning within the community of practice 
(Lave and Wenger  1991  ) . 

 The book  Boys in White: Student Culture in Medical Schools  (Becker et al.  1961  )  
is an ethnographic study of how young medical students in the late 1950s became 
enculturated as members of the medical fraternity. It presents how they assimilated 
medical values and coped with the extremes and complexities of their chosen profes-
sion. The present environment of the medical student has retained the fundamental 
professional values and attitudes with socialization of medical students into the pro-
fession still being evident. However, the educational philosophy has shifted from the 
humanist approach of becoming a professional through being in the profession and 
absorbing professional knowledge, abilities, behaviour and conduct from experts in 
the profession towards a more structured approach of outcomes, competency-based 
education with ability, behaviour and even attitudes becoming measurable quantities. 
Yet becoming an expert relies still on being in the profession, working alongside 
experts and having the desire and opportunity to develop expertise. 
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 To be fully recognized as a professional, the beginner in the profession must 
acquire a body of specialized knowledge and competencies, often now expressed in 
terms of graduate attributes (Calman  2007  ) . This is achieved through higher educa-
tion studies and engagement in a community of practice (Lave and Wenger  1991  ) . 
The competencies or attributes have expanded beyond the immediate needs of med-
ical imaging and currently include an emphasis on professionalism demonstrated 
through advocacy, engagement in the socio-political agendas of modern society and 
doctors as agents of change. Clinical practice takes place in a scientifi c context of 
research and independent enquiry as health-care practitioners strive towards the 
goal of evidence-based, best practice. Concurrently, there is a growing awareness of 
the challenges to and limitations of health care and the equitable and effi cient use of 
available resources (Calman  2007  ) . Hence, the knowledge of health sciences 
includes relevant theoretical content as well as epistemic and enquiry knowledge 
and problem-solving (Perkins  1991  ) . The new graduate or novice professional has 
the entry-level, highly specialized knowledge and competence that translates into an 
ability to participate and contribute in a multi-professional team environment and 
the theoretical understanding and ability to refl ect on experience (Schön  1983  ) , in 
order to gain expertise through the ability to transfer knowledge and integrate work 
experience into new cognitive thinking and improved clinical practice (Monkman 
and Baird  2002  ) . Hence, one of the key elements of being a professional is that after 
the achievement entry-level competence, one must continue to develop expertise. In 
this way, all professionals travel the journey of developing expertise, but not all will 
enjoy the privilege of being considered an expert.  

    1.3   Expertise and the Working Environment 

 On the journey towards practice as a qualifi ed medical imaging professional, the 
notion developed by Lave and Wenger  (  1991  )  of learning as a process of participa-
tion in a community of practice is applicable. While the construct of a community 
of practice can be broadly applied, it suits attachment to a profession with a well-
defi ned scope of practice executed within a highly complex environment. The stu-
dent entering the profession and the entry-level novice practitioner initially 
participate peripherally and observe the practice of those with experience and exper-
tise. The novice member develops competence and improves performance through 
exposure to the practices in the professional workplace (Rothman and Perrucci 
 1970  ) , and their participation increases in engagement and complexity which can be 
seen as the early milestones of developing expertise. In these communities of prac-
tice, the members are united through their participation in common activities 
(Wenger  1998  )  such as those belonging to the roles within medical imaging depart-
ments. The entry-level professional that has been assessed and found to have 
achieved the minimum competence for qualifi cation continues to develop higher-
level competence through the collective learning of shared practice (Wenger  1998  )  
and may ultimately reach the level of professional ability to be considered an expert 
in a confi ned environment or highly specialized area. The level of expertise does not 
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remain static and will either develop or deteriorate. This threat to professionals in 
the scientifi c and high-technology environments of medical imaging can be thought 
of as obsolescence of expertise (Rothman and Perrucci  1970  )  in the worst-case sce-
nario. The volume of new knowledge and rapidly expanding technology makes 
retention of currency a challenge that can be understood through the fi ndings of the 
authors that linked obsolescence to limited technical engagement, time spent on 
administrative tasks, application of knowledge rather than research and knowledge 
building and working in relatively stable technology environments.  

    1.4   Expertise Explained 

    Professional expertise is multi-dimensional, and Van der Heijden  (  2003  )  describes 
the fi ve dimensions as (1) the knowledge dimension that includes the types of 
knowledge associated with the professional discipline, (2) the meta-cognitive 
knowledge dimension that allows the professional to ‘know about knowing’ and 
because of this to develop self-knowledge and insight about self that is also one of 
the professional knowledge areas identifi ed by    (Garmston    1998  ) , (3) skills and com-
petence needed for professional practice, (4) acquired social recognition such that 
the expert is respected by esteemed professionals and (5) the dimension of growth 
and fl exibility found in the expert who is able to succeed in a new area of expertise 
because of the ability to transform with the changing environment. 

 According to Fenton-O’Creevy and Hutchinson  (  2010  ) , there are two perspec-
tives on expertise. One view is that of expertise as a human endeavour that allows 
the professional individually to adapt their cognitive thinking, behaviour and actions 
to new or changed situations. Through sustained and deliberate practice, the indi-
vidual develops expertise within a specifi c domain, such as image reporting, and it 
is possible that perceptive ability and the structuring of long-term memory play an 
increasing role and in some dimension take the place of conscious cognitive pro-
cessing (Ericsson  2006  ) . The individual expert is able to use, retrieve and process 
relevant information that has been stored in long-term memory as quickly accessible 
complex cognitive schemata (Gobet and Simon  1996  )  that are innovatively trans-
ferred to new environments. Hence, the novice professional relies heavily on knowl-
edge in order to process the action required, while the expert has an extensive mental 
fi le of previous scenarios and can use these to make quick evaluations of very com-
plex circumstances. The expert in medical imaging almost certainly must have the 
capacity to transfer knowledge into new situations (Spiro et al.  1987  )  and must rely 
on the storage of information from vast opportunities to evaluate and report in prac-
tice (Ericsson et al.  1993  ) . 

 The fi rst view of expertise as an individual endeavour is balanced by the second 
view that considers expertise as socially embedded and arising from social engage-
ment (Hakkarainen et al.  2004  ) . According to this perspective, all things are social, 
come from the works of others and cannot be attributed to the individual. Expertise 
in this view is attributed to groups and environments that encourage expertise, though 
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not experts as that would be related to an individual. This way of interpreting exper-
tise aligns in part with working together in communities of practice (Lave and Wenger 
 1991  )  and the development of expertise as a shared networking and access to the 
resources of the community (Fenton-O’Creevy and Hutchinson  2010  ) . Thinking, in 
this view, takes place in groups or communities and through the resources or tools of 
such a group. It is therefore useful to consider the relationship between thinking, 
acting and learning that leads to knowing in the workplace (Billett  1999  ) . This author 
draws on Activity theory to develop the concept of ‘co-participation at work’. Activity 
theory is a descriptive theory or theoretical framework from psychology that can be 
applied to enhance the understanding of human activities, such as reporting on medi-
cal images. Activity theory can be a useful model for understanding how the multi-
faceted environment of a clinical site impacts on activity, learning and expertise. In 
order to reach an outcome, it is necessary for the subject (professional) to produce 
certain objects (clinical decision, report…). The human activity of the professional is 
mediated by artefacts (images, equipment, request forms, the patient, other team 
members…) and also by a community, profession, organization or institution that 
can impose rules on the practitioner. Ultimately, the subject must work as part of the 
community to achieve the object or outcome and gain experience or expertise in the 
profession (Bertelsen and Bodker  2003  ) . In the social interpretation of expertise, 
there is little emphasis on ‘the expert’ as the key factor is expertise that develops 
within the community of practice of the multi-disciplinary team.  

    1.5   Expertise and Learning 

 The interpretation of expertise as either a social or an individual process is posi-
tioned with the understanding of learning as the acquisition of knowledge or occur-
ring through active participation and social interaction (Sfard  1998  ) . This author 
argues for the presence and need for both learning approaches, and it could in turn 
be that expertise in medical imaging can be described as both an individual and 
social activity and that by drawing on both interpretations, more complete insight 
into expertise and the expert professional can be gained (Fenton-O’Creevy and 
Hutchinson  2010  ) . This speaks in favour of integration in the curriculum and the 
acknowledgement of transdisciplinarity (Gibbons et al.  1994  )  to promote the devel-
opment of professional expertise that is more than a social activity or an individual 
endeavour but is the accumulation of cognitive and practice repertoires. The expert 
professional will demonstrate judgement and be able to transcend disciplinary spe-
cialization, be adaptive and fl exible. 

 The authentic workplace offers learning opportunities in which the student par-
ticipates in actual work. The ‘knowing’ is deep learning that incorporates problem-
solving and the ability to transfer learning. To promote effective learning, there must 
be appropriate learning opportunities structured within a student-centred environ-
ment with effective supervision, good professional role models, feedback and facili-
tation (Cornford  2000  ) . Rather than the mere acquisition of knowledge, learning in a 
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professional context is enhanced when it takes place within social relationships that 
exist when there is long-term, consistent engagement in a community of practice 
(Lave and Wenger  1991  )  that involves mentoring, guidance and teaching in the work-
place (Billett  1999  ) .  

   Conclusion 
 Medicine as a trade focused on the doing. The shift to perceiving health-care 
practitioners as professionals meant that there was the need for expertise, which 
conveys the notion of more than entry-level competence to practice. While the 
notion of developing expertise is part of being in a profession, it is not all profes-
sionals who are able to develop as innovators and problem solvers and become 
recognized experts in the discipline. Many medical imaging practitioners func-
tion effectively, at an adequate level of expertise, in a somewhat automatic 
manner. Only the exceptional professional goes beyond this and achieves what 
can be considered as expert performance because they operate in a critical and 
refl ective paradigm (Schön  1983  )  to consciously improve their practice (Ericsson 
 2006  ) .      

   References 

    Becker HS, Geer B, Hughes EC, Strauss AL (1961) The boys in white: student culture in medical 
schools. University of Chicago Press, Chicago/London  

    Bertelsen OW, Bodker S (2003) Activity theory. In: Carroll JM (ed) HCI models theories, and frame-
works: toward a multidisciplinary science. Morgan Kaufmann, San Francisco, pp 291–324  

   Billett S (1999) Work as social practice: activities and Interdependencies. In: Conference proceed-
ings: 7th annual international conference on post-compulsory education and training, changing 
practice through research: changing research through practice, Gold Coast, 1999, vol 2, 
pp 128–138  

    Bullock A, Stephen T (1999) The new Fontana dictionary of modern thought. Harper-Collins, 
London, 689pp  

    Burnham JC (1998) How the idea of profession changed the writing of medical history. Med Hist 
Suppl 18:1–95  

    Calman KC (2007) Medical education; past, present and future. Handing on learning. Churchill 
Livingstone/Elsevier, Edinburgh  

   Cornford IR (2000) Facing realities: impediments to effective workplace training and learning. In: 
Conference proceedings: working knowledge: productive learning at work, University of 
Technology, Sydney, 2000, pp 79–85  

    Cruess SR, Cruess RL (2009) The cognitive base of professionalism. In: Cruess RL, Cruess SR, 
Steinert Y (eds) Teaching medical professionalism. Cambridge University Press, New York, pp 
7–27  

    Ericsson KA (2006) An introduction to the Cambridge handbook of expertise and expert perfor-
mance, its development organization and content. In: Ericsson KA, Charness N, Feltovich PJ, 
Hoffman RR (eds) The Cambridge handbook of expertise and expert performance, 1st edn. 
Cambridge University Press, Cambridge, pp 3–20  

    Ericsson KA, Krampe RT, Tesch-Roemer C (1993) The role of deliberate practice in the acquisi-
tion of expert performance. Psychol Rev 100:363–406  

    Fenton-O’Creevy M, Hutchinson S (2010) Building the foundations of professional expertise: 
creating a dialectic between work and formal learning. Learn Teach High Educ 4:69–90  



91 The Nature of Professional Expertise

    Garmston RJ (1998) Becoming Expert Teachers (Part One). Journal of Staff Development, Vol. 19, 
No. 1  

    Gibbons M, Limoges C, Nowotny H, Schwartzman S, Scott P, Trow M (1994) The new production 
of knowledge. Sage/Joskin, London  

    Gobet T, Simon HA (1996) Templates in chess memory: a mechanism for recalling several boards. 
Cognit Psychol 31:1–4  

    Hakkarainen K, Palonen T, Paavola S, Lehtinen E (2004) Communities of networked expertise: 
professional and educational perspectives, 1st edn. Elsevier, London  

    Irvine D (2009) The relationship between teaching professionalism and licensing and accrediting 
bodies. In: Cruess RL, Cruess SR, Steinert Y (eds) Teaching medical professionalism. 
Cambridge University Press, New York, pp 185–199  

    Lave J, Wenger E (1991) Situated learning. Legitimate peripheral participation. Cambridge 
University Press, Cambridge  

    Monkman M, Baird M (2002) Educational change in the context of globalization. Comp Educ Rev 
46:497–508  

    Perkins D (1991) Educating for insight. Educ Leadersh 49:4–8  
    Rothman RA, Perrucci R (1970) Organizational careers and professional expertise. Adm Sci Q 

15(3):282–293, Johnson Graduate School of Management, Cornell University  
    Schön D (1983) The refl ective practitioner: how professionals think in action. Basic Books, New 

York  
    Sfard A (1998) On two metaphors for learning and the dangers of choosing just one. Educational 

Res 27:4  
    Spiro RJ, Visipoel WP, Schmits JP, Samarapungavan J (1987) Knowledge acquisition for applica-

tion: cognitive fl exibility and transfer in complex content domains. In: Britton BK, Glynn SK 
(eds) Executive control processes in reading. Lawrence Erlbaum, Hillsdale, pp 177–199  

   Van der Heijden B (2003) Age and assessments of professional expertise in SMEs: differences 
between self and supervisor ratings. Occasional Paper 13, Department of Human Resource 
Management, the University of Strathclyde, Glasgow  

   Wenger E (1998) Communities of practice. Learning as a social system. Systems thinker. Available: 
  http://www.co.i.l.co./coil/knowledgegarden/lss.shtml    . Accessed 30 June 2011     

http://www.co.i.l.co./coil/knowledgegarden/lss.shtml

	1: The Nature of Professional Expertise
	1.1	 Introduction
	1.2	 The Medical Profession
	1.3	 Expertise and the Working Environment
	1.4	 Expertise Explained
	1.5	 Expertise and Learning
	Conclusion
	References


