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Jolly defines assessment as “the measurement of an individual’s (or group’s) 
performance against external criteria” (Jolly, 1997). Although often seen as relating 
purely to examinations, assessment encompasses any educational process that 
records the development or progress of the learner and/or provides evidence of such 
progression within an educational programme or career (de Cossart & Fish 2005). 
Timely assessment is pleuripotent: it monitors and documents skills acquisition while 
identifying strengths and weaknesses to facilitate feedback; it allows the ranking of 
trainees for summative purposes, motivating both trainee and trainer; and it permits 
comparison of training programmes helping to maintain standards (Jolly, 1997).  
 
Assessment in surgery has historically focussed on an individual’s knowledge or 
skills as compared with the curriculum laid down by the Royal Colleges. However, 
the qualities of a good surgeon also encompass personal values, attitudes and 
behaviours. Previously assessed both informally and subjectively by individual 
trainers, these areas were made explicit in the document ‘Good Medical Practice’ 
published by the General Medical Council in 2001 (General Medical Council , 2001). 
Their assessment and documentation has therefore become a priority. 
 
Miller recognises four levels of assessment; two cognitive and, above these, two 
behavioural (Miller, 1990). The first level involves the gaining of knowledge (‘knows’) 
closely followed by the ability to theoretically apply that knowledge (‘knows how’). 
Further assessment requires the observation of an individual’s behaviour. The third 
level involves the demonstration of skills arising from the first two cognitive levels 
(‘shows how’) and includes assessment strategies such as assessment procedures, 
OSCEs, skills stations and clinical scenarios. All of these have a common factor; the 
assessee is aware that they are being assessed. However, here there is a problem in 
that an individual who knows he/she is being assessed may modify their behaviour in 
order to pass the test; this ‘Hawthorne Effect’ was first described in the assessment 
of workers at Hawthorne power plant in Chicago  (Roethlisberger et al , 1939) and 
illustrates that demonstration does not equate to day-to-day behaviour. This is also 
well-described in medicine (Rethans et al, 1990; Rethans et al, 1991) The 
assessment of everyday behaviour is the fourth level of Miller’s assessment pyramid 
(‘does’) the implication is that it requires the assessment of individuals without their 
knowledge, raising issues of both ethics and employment law. However, the field of 
anthropology may offer an alternative approach in the form of ethnography, the study 
of a population or culture. Most frequently described in aboriginal tribes, the observer 
becomes integrated into the group whilst repeatedly making observations until 
eventually he/she is ignored by those being assessed. Everyday behaviour may now 
be observed in the absence of demonstration or influence of the observer (Atkinson 
et al, 2005). Thus, the assessment of day-to-day surgical practice must be repeated 
and ongoing so that the assessee learns to ignore it, ceasing demonstration and 
reverting to everyday practice, so allowing its observation and assessment. It is 
clearly impractical to shadow every surgeon in everything they do (the direct 
equivalent of ethnography). However, by incorporating assessments from individuals 
from every area of clinical practice, in the full knowledge of those being assessed, it 
is possible to obtain a fuller picture of their practice than would otherwise be possible. 
This forms the basis of multi-source feedback (MSF). 
 
Multi-source feedback is also termed ‘360 degree’ assessment, a term which is 
perhaps more useful since it emphasises the need for assessments not just from 
colleagues but also from juniors, seniors, nurses and, in some cases, patients. The 
technique has been applied to the assessment of trainees by The Royal Australasian 
College of Physicians (Paget et al, 1996), The Royal College of Obstetricians and 
Gynaecologists in the UK and the Canadian Medical Licensing Authority (Hall et al, 



1999) but individual psychometric properties remain undescribed. The Edinburgh 
Basic Surgical Trainee Assessment Form (EBSTAF) was developed by consensus 
(Baldwin et al, 1999) and is one of the few to be validated in is application (Paisley et 
al, 2001), but again relates exclusively to trainees. 
 
 First applied in industry, MSF has emerged as the dominant process for the 
assessment of professional attitudes and behaviours in the workplace, having been 
shown to be practical, reliable and reasonably valid. MSF will, however, never be 
totally safe from challenge since each assessment is, by its very nature, subjective. 
Furthermore, like any other assessment tool, MSF needs to be applied correctly for 
the resulting assessment to mean anything. It is therefore important to learn from 
other industries that have successfully applied these techniques. Wood et al recently 
reviewed published MSF systems in which they quote McCarthy & Garavan 
(McCarthy et al, 2001) by detailing six applications of MSF from industry: the 
identification of strengths and weaknesses of both individual and organisation; 
enhancing culture change; summative assessment of performance; evaluation of an 
individual’s potential for selective purposes; enhancing teamwork by allowing 
members to comment; and identifying training needs for the system. Wood then goes 
on to relate these to the healthcare literature in which almost all the published studies 
aim to identify individuals with interpersonal problems on either a summative or 
formative basis. In doing so, they emphasise the importance of looking at the results 
of such assessments with care since if those identified as below standard are to 
suffer a disadvantage (such as loss of promotion or reduced pay) then the diagnosis 
must be certain. In contrast, if sub-standard individuals are to receive skilled 
feedback and/or additional training then one can afford to be less certain since 
although it may be unnecessary and waste time, it may also serve to safe-guard 
patients and potentially rescue poorer performers (Wood et al, 2006). 
 
Akin to assessment methods developed previously, MSF makes accepted 
behaviours explicit; it thus drives behaviours. The descriptors therefore need to be 
sufficiently specific and wide reaching so as to describe the full range of desired 
behaviours since they will, effectively, act as the curriculum. The development of 
MSF systems is therefore time-consuming and highly skilled, calling upon expertise 
in psychology and behavioural sciences rather than knowledge of surgery itself. 
Many MSF systems have been described prior to and since the GMC’s Good Medical 
Practice document (General Medical Council , 2001). However, as far back as 1975, 
Linn et al raised concerns as to what MSF was actually assessing. By factor analysis 
of their own 16-item four-point scale they showed that 40% of the total variance was 
due to what they termed an ‘interpersonal or relationship factor’. They also highlight a 
second ‘knowledge or skill factor’ that would be best assessed by other means and 
yet was responsible for a further third of the variance (Linn et al, 1975). This has 
been repeatedly described since, whereby the same two factors have actually been 
assessed by MSF thus demonstrating the overwhelming ‘halo effect’ of interpersonal 
ability on the final outcome (Davidge et al, 1980; Dielman et al, 1980; Maxim et al, 
1987; Risucci et al, 1989; Ramsey et al, 1993). The implication is that if you are a 
good ‘people person’ your failings may not be revealed by MSF assessment. 
 
To date, no study has demonstrated a lasting relationship between excellence within 
an assessment and similarly outstanding performance in practice. However, the 
application of MSF in industry, where descriptors of performance are more developed, 
would suggest better evidence for the predictive validity of MSF over other strategies 
(Church, 2000). If we therefore accept that MSF best assesses interpersonal non-
technical behaviours, the problem in surgery then becomes the lack of effective 
descriptors of good (or indeed bad) behaviour, making any observational study highly 
subjective. Again, lessons from high-reliability industries should be drawn upon 



where failures in what have become known as ‘non-technical skills’ or ‘humanistic 
factors’. Parallels have been repeatedly drawn between aviation and anaesthetics 
wherein periods of inactive monitoring (the flight or operation itself) are interspersed 
with highly skilled and performance-critical periods (take-off and landing, or induction 
and reversal). A review of airline crashes by the North Americal Space Administration 
(NASA) in 1979 concluded that 70% had resulted not from mechanical failures but 
from failures in interpersonal communication, teamwork, decision-making and 
leadership (Cooper et al , 1980). Airlines reacted to these findings by the 
development of behavioural marker systems for the observation of pilots’ non-
technical skills (NOTECHS -  (Avermaete and Kruijsen 1998)) in parallel with Crew 
Resource Management (CRM) courses. These CRM courses accepted Reason’s 
theory that human error is ubiquitous and inevitable and aimed not to make pilots 
error-free but instead provided them with countermeasures to avoid, trap and 
mitigate the consequences of error before disaster (Helmreich et al, 1999). CRM 
training was made mandatory in 1993 by the UK Civil Aviation Authority (CAA) for all 
UK pilots and has subsequently been adopted in other high-reliability environments 
including air-traffic control, the military, off-shore oil, fire services, and nuclear power 
(Flin et al, 2002). A similar review of medical critical incidents by Williamson in 1993 
made similar conclusions regarding medical error, with 70-80% resulting from non-
technical errors related to communication (Williamson et al, 1993). Drawing on the 
experience of the airlines, anaesthesia took the lead to develop Anaesthesia Crisis 
Resource Management (ACRM) courses (Howard et al, 1992; Gaba et al , 1994) and 
subsequently produced a taxonomy of behaviours made up of task management, 
teamworking, situation awareness and decision-making (ANTS –  (Fletcher et al , 
2001; Fletcher et al, 2003)). This differed quite markedly from that developed in 
airline pilots and served to illustrate what may have been intuitively obvious; 
anaesthetists were not pilots. Anaesthetists had their own anaesthesia-specific 
behaviours and therefore required their own anaesthesia-specific behavioural marker 
system. Surgeons are no different; the observation of surgeons’ behaviours requires 
a surgeon-specific behavioural marker system and not the grafting of one developed 
within another environment, a practice that has been described and should be 
discouraged (Yule et al, 2006b). In this area, the Royal College of Surgeons of 
Edinburgh is in an advantageous position having been directly involved in the 
development and validation of just such a taxonomy of surgical non-technical skills 
(NOTSS –  (Yule et al, 2006a)) developed during the intraoperative phase of an 
operation. This comprises 5 categories (situation awareness, decision making, task 
management, leadership and communication / teamwork) each subdivided into 
elements with illustrative ‘good’ and ‘bad’ behaviours. Yule has further demonstrated, 
perhaps more importantly, that such skills may respond to training (Yule et al, 2007). 
This last point is vital since there seems little point in documenting an individual’s 
failings if nothing can be done about them, and it remains the subject of ongoing 
work. 
 
MSF should therefore be constructed using well-researched and validated criteria. 
Furthermore, assessors must themselves be trained to use MSF prior to its 
application in order to maximise its reliability and therefore validity. This raises the 
issue of who should assess and how many assessors per assessment episode 
should be used. 
 
The use of non-medical assessors was first described by Butterfield & Pearson who 
gave nurses the task of assessing the ‘humanistic behaviours’ of doctors. In doing so 
they illustrated distinct differences in opinion as to what qualities were desirable, 
leading them to question whether assessment of doctors by nurses was appropriate 
(Butterfield et al, 1990). Similar issues have since been raised in the assessment of 
doctors by patients, whose assessments may be unduly influenced by issues such as 



the timeliness with which they see the doctor or whether they leave the consultation 
satisfied with the outcome. Such issues may be addressed by increasing the number 
of assessors and drawing from multiple disciplines, thus reducing the subjectivity and 
bias integral to single source assessment. However, this is logistically challenging 
and increases costs so that it is equally important not to use more assessors than are 
required. The evidence would suggest that the optimum number depends on the 
assessors themselves; whereas between 5 and 10 peers / colleagues may be 
required to get a representative result, this may need to be increased to 10 to 20 
nurses and over 50 patients (Butterfield et al, 1991; Ramsey et al, 1993; Wenrich et 
al, 1993; Woolliscroft et al, 1994; Ramsey et al, 1996). However, the techniques used 
in the literature vary widely both in the training of the assessors and the focus of the 
assessment instruments.  
 
It would appear that, in common with all other forms of assessment, the quality of 
MSF depends specifically on what is being assessed, who is doing the assessing 
and how they have been trained. The literature suggests MSF has great potential in 
the assessment of surgeons’ behaviours, but only if applied correctly.  
 
However, there is one further issue that must be discussed. MSF has repeatedly 
demonstrated mismatch with individuals’ self-assessments, which tend to be higher 
(Mabe et al, 1982; Fletcher, 1999; Van der Heijden et al, 2004). It has been 
suggested that this illustrates a lack of insight that could be corrected by MSF as it 
identifies so-called ‘blind spots’. However, in management at least, MSF from 
subordinates may be ignored (Bernadin et al, 1993), countering the beneficial effects, 
and even lead to ill-feeling. It is vital that the criteria examined by MSF are 
acceptable to those being assessed; if they feel the assessment to be irrelevant to 
their day-to-day practice, they are likely to ignore the outcome. This may be 
countered by the use of penalty if future assessments fail to show improvement (akin 
to the proverbial stick). However, if the assessee recognises the assessment to be 
relevant, he/she is likely to actively strive to improve (the proverbial carrot) with far 
better results. This has been repeatedly shown in industry (McEvoy et al, 1987; 
Fedor et al, 1989; Yuki et al, 1995; Wimer et al, 1998) but medicine has been slow to 
recognise the importance of assessee opinion on how they are assessed with only 
one paper to date looking specifically at this issue (Driscoll et al, 2003). This 
acceptance is vital to the shared understanding and development of a positive and 
supportive culture where non-technical professional behaviours are recognised as 
being as important as technical prowess, and where deficient individuals welcome 
the insight that MSF may afford in an effort to improve. 
 
In conclusion, in developing MSF for the assessment of consultant surgeons we must 
be clear as to what it is we are assessing and how such assessments can 
legitimately be used subsequently. MSF must be explicit, simple and include trained 
assessors and the acceptance of those consultants to be assessed. Finally, 
development should be ongoing and integral to its application. 
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