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Executive Summary 
 

1.1 The Medical Schools Council was commissioned by the Department of Health (DH) to lead a Steering Group to carry out an 
option appraisal for the best approach for selection of applicants into the UK Foundation Programme and allocation to 
Foundation Schools. The Option Appraisal was a collaborative venture between the Academy of Medical Royal Colleges 
(AoMRC), the British Medical Association (BMA) Medical Students Committee, the Conference of Postgraduate Medical 
Deans(COPMeD), the General Medical Council (GMC), the Medical Schools Council, The National Association of Clinical 
Tutors (NACT), the Northern Ireland Medical and Dental Training Agency (NIMDTA), NHS Employers, the Scottish Board for 
Academic Medicine, the Scottish Foundation Board, the UK Foundation Programme Office (UKFPO) and the four UK Health 
Departments.   

1.2 The Next Stage Review: A High Quality Workforce stated that ‘new work needs to be undertaken to develop more reliable and 
valid selection tools for recruitment’ to Foundation Programme training.  This was based, to some extent, on shared concerns 
about the reliability, validity, comparability, NHS consultant time required, possible plagiarism and the longevity of the current 
online application system.  This ranks applicants using a combined score derived from answers to a set of white space 
questions (weighted 60%) and an academic quartile ranking (40%) provided by the applicant’s medical school. 

1.3 In 2008-9, there were 7,004 applicants allocated to 7,075 vacancies, plus approximately 350 allocated to academic 
programmes and 60 Defence Deanery posts outside of this process.  In this option appraisal, the Steering Group aimed to 
determine the best process to use in selection, thereby minimising the risk of legal challenge particularly if the ratio of applicants 
to places were to change.  

1.4 The guiding principles behind this Option Appraisal have been that: 
• In order to protect patients and to reassure employers it is necessary to ensure that all applicants for the Foundation 

Programme are fit for purpose and, in scenarios of over-subscription, the most appropriate applicants are selected 
• Performance in Medical School should inform allocation of Foundation posts.  However allocation must occur before Final 

examinations have been taken and so it is not possible to use performance in Finals as a selection tool. 
1.5 The recommendations of the Steering Group have been informed by evidence that change is necessary, and evidence that the 

recommended changes would improve the selection process.  Evidence was gathered as follows: 
1.5.1 The Steering Group commissioned three reviews of published academic literature by research teams in Durham, 

Newcastle and Warwick to examine the international evidence for alternative selection tools. 
1.5.2 An International Expert Panel was appointed, with representation from medical educationalists in the UK, Australia, 

Canada and continental Europe to use their expertise and the evidence from the three literature reviews in proposing a 
short-list of selection options for further consideration by the Steering Group. 

1.5.3 The Steering Group commissioned an independent Cost Benefit Analysis (CBA) to assess both the quantifiable 
economic costs and important, but non-financial, benefits.  The costs were summarised as a Net Present Value (NPV), 
and non-quantifiable benefits scored and weighted against agreed assessment criteria. A sensitivity analysis was 
undertaken to identify any likely variations in the findings of the CBA. 

1.5.4 The Steering Group consulted with twelve stakeholder groups, and received written feedback from eight further 
stakeholder groups, on the proposed selection options.  The BMA Medical Students Committee independently 
consulted with 341 students.  Stakeholder feedback was mapped against the CBA assessment criteria. 

1.5.5 An online questionnaire, with 1810 respondents, sought views on the principles of selection. 
1.6 Selection tools not short-listed for further consideration were personality questionnaires, unstructured interviews, assessment 

centres and portfolios/ Structured Records of Achievement. 
1.7 Selection tools short-listed for further consideration by the Steering Group were the current system (do nothing), Educational 

Performance Measurement (alone), a National Examination, Structured Interviews (plus measures of Educational 
Performance), Multiple Mini Interviews (plus measures of Educational Performance) and Situational Judgement Tests (plus 
measures of Educational Performance). 
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1.8 The Foundation Programme currently matches applicants with Foundation Schools using a hybrid of the First Preference First 
and Serial Dictator algorithms.  The Steering Group commissioned a technical analysis of UKFPO data and considered this in 
its discussions. 

1.9   The recommendations of the Steering Group are based on concerns around the current system, and overwhelming evidence 
in favour of evolution. 
1.9.1 Concern: The Next Stage Review (2008) raised concerns about the robustness, reliability and validity of current 

arrangements for recruitment. 
Recommendation: The current mechanism for allocation/selection is not sustainable in the long term, and the Option 
Appraisal has demonstrated a need for change.  Work must begin immediately to pilot and evaluate alternative 
evidence-based mechanisms of allocation/selection. 

1.9.2 Concern: The use of white-space questions as a selection tool is unsustainable, the marking is labour intensive, and 
use of non-invigilated conditions raises concerns around the risk of plagiarism and coaching. 
Recommendation: Work should begin to develop and pilot Situational Judgement Tests (SJT) which would assess, 
under invigilated conditions, the professional behaviour, judgement and fitness for purpose of applicants based on a 
detailed  job analysis.   

1.9.3 Recommendation: A Job Analysis should be undertaken for the Foundation Programme in order that selection tools 
might be based on a more detailed person specification which will include a requirement around clinical 
communication. 

1.9.4 Concern: The academic quartile system makes it difficult to compare fairly between applicants from different 
universities and is too blunt an instrument to differentiate between students. 
Recommendation: UK Medical Schools should work together to develop a common framework which will be used by 
all schools to provide a fine grained (differentiated)  ranking of educational performance of applicants in medical 
school.  The impact of using this measure of educational performance should be piloted against current procedures.    

1.9.5 Recommendation: Successful evaluated pilots of each of the selection tools, independently and in combination, are a 
pre-requisite for any change to be implemented.  The relative weighting of two components will be informed by 
modelling the data gathered during piloting and will aim to produce the most valid and reliable composite score. 

1.9.6 Recommendation: There should be consultation with students, employers and other stakeholders as to the preferred 
matching algorithm. 

1.9.7 Recommendation: A tracking mechanism should be introduced so that progress of all doctors through the Foundation 
Programme and beyond can be linked to initial selection.  This will enable thorough evaluation of the effectiveness of 
the proposed selection option. 

1.9.8 Recommendation: The new selection tools should not be implemented before the 2012 Foundation Programme so as 
to allow sufficient time for in-depth piloting and further consultation and communication with key stakeholders. 

1.9.9 Recommendation: A feasibility study, which would scope out the work involved in taking the above recommendations 
forward and develop a detailed project plan, should be commissioned as a matter of urgency. 
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Improving Selection into the Foundation Programme – An Option Appraisal 
 

1.0 Introduction 
The Next Stage Review: A High Quality Workforce1 set out that ‘new work needs to be undertaken to develop more reliable and 
valid selection tools for recruitment’ to Foundation Programme training.  In autumn 2008, officials of the Department of Health, 
the UK Foundation Programme Office (UKFPO) and the Medical Schools Council, together with the Heads of five Medical 
Schools, met to discuss shared concerns about the current method of selection into the Foundation Programme.  The Medical 
Schools Council was invited to submit a tender to lead an Option Appraisal into alternative selection tools and the bid was 
approved by the DH and H.M.Treasury in January 2009.  The Medical Schools Council was tasked with leading a Steering 
Group to conduct an option appraisal to recommend a robust, reliable, valid, feasible and sustainable method for selection into 
Foundation Programme training, which minimises the risk of legal challenge.  The appraisal ties in with work streams of NHS 
Medical Education England (MEE) and the Higher Education National Strategic Exchange (HENSE).   
 
The Option Appraisal was a collaborative venture between the Academy of Medical Royal Colleges (AoMRC), the British 
Medical Association (BMA) Medical Students Committee, the Conference of Postgraduate Medical Deans(COPMeD), the 
General Medical Council (GMC), the Medical Schools Council, The National Association of Clinical Tutors (NACT), the Northern 
Ireland Medical and Dental Training Agency (NIMDTA), NHS Employers, the Scottish Board for Academic Medicine, the 
Scottish Foundation Board, the UK Foundation Programme Office (UKFPO) and the four UK Health Departments.   
 
The guiding principles behind this Option Appraisal have been that: 

1. In order to protect patients and to reassure employers it is necessary to ensure that all applicants for the Foundation 
Programme are fit for purpose, and, in scenarios of over-subscription, the most appropriate applicants are selected. 

2. Performance in Medical School should inform allocation of Foundation posts  
3.  Allocation must occur before Final examinations have been taken and so it is not possible to use performance in 

Finals as a selection tool 
 

1.1 Background 
The Foundation Programme is a two-year training programme for graduates from Medical School, which  is designed to give 
trainees a range of experience in secondary and primary care environments before beginning specialty training.  As Foundation 
doctors, the trainees are also employees of NHS Trusts and must fulfil their obligations as employees.  Recruitment to the 
Foundation Programme is thus subject to European employment law, whilst simultaneously representing a period of full time 
education and training. 
 
The Foundation Programme was introduced in August 2005 by the Modernising Medical Careers (MMC) Programme Board on 
behalf of the four UK health departments.  The current system of selection into Foundation Programme training posts is a 
national, online application open to both UK and non-UK citizens who meet the eligibility criteria.  Candidates are awarded a 
score reflecting academic performance (40%) and answers to white-space questions mapped against the Foundation 
Programme person specification (60%).  Eligible candidates are allocated to a Foundation School based on their stated 
Foundation School preferences and their application score.  The process by which Foundation Schools then match candidates 
to an individual Foundation Track was outside the scope of the Option Appraisal, although it is noted that scores from the 
national recruitment round are likely to be used at this stage. 
 

 
1 Department of Health (2008) A High Quality Workforce: NHS Next Stage Review, available from 
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_085840  

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_085840
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In 2009 about 7, 400 students graduated from UK Medical Schools and this number will rise rapidly to nearly 8,000 over the 
next two years.  All applicants from UK and non-UK Schools must demonstrate that they meet the eligibility criteria for the 
Foundation Programme.  Under EU freedom of movement legislation2, EU students are entitled to compete equally for 
Foundation Programme training posts in the UK, provided they meet these minimum eligibility criteria and are able to 
communicate effectively in English.  It is difficult to estimate the number of non-UK graduates who will apply to the Foundation 
Programme in any one year, and the current policy is to provide headroom of 5% over the anticipated number of graduates from 
UK Medical Schools to allow for applicants from non-UK Medical Schools. However this headroom is not equally distributed 
across the UK, with London and Scotland producing more graduates than there are Foundation Programme places.   
 
Applicants inevitably have preferences as to the geographical location of their first workplace and selection into Foundation 
training has worked on the premise that the ‘best’ performing student should have the first choice of post.  In the current 
situation where available posts overall outstrip applicants, the tasks are: 

1. To confirm that candidates are eligible to be employed. 
2. To devise a mechanism for students to choose their Foundation Programme posts, and, for over-subscribed 

schools, a process to allocate students to foundation school, based on their preferences and relative performance. 
The competition ratio of applicants to posts may change in the future, resulting in possible oversubscription to the Foundation 
Programme. This has major implications as, under Section 15 of the 1983 Medical Act, UK Medical School graduates are 
granted provisional registration with the GMC.  To obtain full registration, provisionally registered doctors must demonstrate by 
the end of Year 1 of the Foundation Programme that they have met the outcomes in The New Doctor (2007) and the 
requirements set out in the Curriculum for Foundation Years in Postgraduate Education and Training.   On this background, 
task 2 above becomes: 

3. To devise a mechanism to allocate applicants to Foundation Schools within the Foundation Programme in a 
scenario of under-subscription, and to select the most appropriate applicants for the Foundation Programme in a 
scenario of over-subscription. 

 
This is the context in which the Department of Health has commissioned an option appraisal of selection methods for 
distinguishing reliably and fairly between applicants, and which satisfies the requirements of employers in the central matter of 
patient safety. 
 

1.2 Rationale for an Option Appraisal 
The Next Stage Review (2008): A High Quality Workforce raised concerns about the robustness, reliability and validity of 
current arrangements for recruitment to Foundation Programme training.3 The current success of allocation and recruitment for 
Foundation Programme training is based upon the historical context of more posts than candidates, resulting in the majority of 
candidates being offered a training post in their first choice Foundation School.  The current UKFPO selection system has 
worked well to date, with no history of legal challenge, and using the First preference First algorithm (see Para 3.9), around 
90% of candidates are allocated to their first choice of Foundation School.  However there are shared anxieties amongst key 
stakeholders relating to individual selection tools, and the potential for these to be subject to legal challenge, such that: 

1.2.1 The use of ‘white space’ questions is not sustainable as a selection tool in the long term, and will become steadily 
less discriminatory between candidates given that there is a limited range of new questions that can be 
generated. 

1.2.2 The use of ‘white space’ questions in non-invigilated conditions is logistically simple but raises concerns around 
the risk of plagiarism and coaching. 

1.2.3 The marking of ‘white space’ questions is labour intensive. 

 
2 Articles 43-48 (ex.  52-58) of the EC Treaty 
3 Para 32 
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1.2.4 The academic quartile system makes it difficult to compare fairly between candidates from different universities, 
as it is not standardised or subject to quality assurance across Medical Schools. 

1.2.5 Given the issues outlined above, if there is an increase in the number of eligible non-UK applicants such that the 
Foundation Programme is over-subscribed, the selection process may be more likely to be subject to legal 
challenge from those who have failed to secure a training post in a Foundation School. 
 

The tasks of the Option Appraisal were to: 
1.2.6 Characterise the current selection process from the perspective of both UK and non-UK candidates, of employers 

and of the Regulator.   
1.2.7 Evaluate expert opinion and available evidence on the current selection process compared to possible 

alternatives, moving from a long-list to a short-list of possible options. 
1.2.8 Evaluate the short-listed options through an objective and independent cost and benefit assessment, resulting in 

the identification of a favoured option(s). 
1.2.9 Define in detail a potential mechanism from the identified preferred option(s). 
1.2.10 Define the work required to pilot and evaluate the preferred selection tools.   

 
1.3 Modes of working 

The Medical Schools Council appointed a Steering Group, with representation from students, employers, the four UK Health 
Departments, the regulator and undergraduate and postgraduate educators, to lead the Option Appraisal.  The Steering Group 
took responsibility for overseeing the process of gathering and synthesising evidence, consulting with stakeholders, 
commissioning further research and agreeing a recommendation to the Department of Health.  The members of the Steering 
Group are; 

Professor Paul O’Neill (Chair)  Medical Schools Council  
Dr Stuart Carney   Foundation School Director 
Tim Crocker-Buqué   BMA Medical Students Committee 
Dr Ian Curran   Education supervisors and London Deanery 
Sir Neil Douglas   Academy of Medical Royal Colleges 
Dr Ashley Fraser   NHS Employers 
Professor Derek Gallen  UK Foundation Programme Office, COPMeD 
Martin Hart    General Medical Council 
Professor Stuart Macpherson  Postgraduate Medical Education and Training Board 
Professor Jim McKillop  Scottish Board for Academic Medicine 
Terry McMurray   NIMDTA 
Joanna Perkin   Department of Health (on behalf of four UK health departments) 
Lindsey Proctor   Department of Health (on behalf of four UK health departments)  
Dr Katie Petty-Saphon  Medical Schools Council 
Professor Sir John Tooke  Medical Schools Council 
 

Support for the project was provided by Siobhan Fitzpatrick, Policy Officer, and Amy Stringer, Communications Officer (both 
Medical Schools Council).  Funding awarded by the Department of Health was held in a restricted account controlled by Jessica 
Pugh, Finance Manager of Universities UK. 
 

1.4 Evidence 
The Steering group gathered and commissioned evidence from a wide range for sources and stakeholders to ensure that the 
recommendations are informed by evidence that change is necessary, and that the recommended changes would improve the 
selection process.  The evidence base for this project and the resulting recommendations set out in the report, includes the 
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available academic literature, expert opinion, objective assessment of costs, benefits and risks, and feedback from stakeholder 
groups.  Confirmation of the legality of the approaches was sought from a barrister from the Treasury’s ‘A’ list of Counsel. 
 

1.4.1 Academic Literature 
Given the short time scale of the option appraisal, the Steering Group commissioned three reviews of the published literature, 
which gave confidence that all important publications have been identified and that differing interpretations or weightings of 
these have been balanced across the reviews.  The aim was to seek out good quality primary research, so enabling the 
empirical evidence around possible methods for selection into Foundation Schools to be scoped and evaluated.  Seven bids 
were received from an open call for proposals.  The Steering Group commissioned research teams in Durham, Newcastle and 
Warwick to examine the evidence for high stakes (medicine) selection from around the world for each of the following methods;  
‘white space’ questions and academic quartiles; interviews; a national exam (for ranking, not certification); a structured record of 
achievement; and any other selection tool.  The reviews are included as Appendices K, L and M. 
 

1.4.2 Expert opinion 
The Steering Group appointed an International Expert Panel, with representation from medical educationalists in the UK, 
Australia, Canada and continental Europe, to review and synthesise evidence from the three literature reviews. From these,  
and drawing on their own knowledge and expertise in medical education and recruitment, the Expert Panel was able to provide 
a qualitative assessment of the options, resulting in a short-list of options for further consideration by the Steering Group.   
 
The Expert Panel members were; 

Professor Fiona Patterson (Chair)  City University 
Dr Henk van Berkel    Maastricht University, The Netherlands 
Professor John Bligh    Peninsula College of Medicine and Dentistry 
Professor Alison Bullock   Cardiff University 
Dr Kelly Dore    McMaster University, Canada 
Professor Eamonn Ferguson   University of Nottingham 
Professor Richard Hays   Keele University 
Professor Neil Johnson   University of Warwick 
Professor Chris McManus   University College London 
Professor Harold Reiter   McMaster University, Canada 
 

Support for the International Expert Panel was provided by Victoria Carr, City University.  Weighted recommendations and 
suggested actions recommended by the International Expert Panel were presented to the Steering Group in the final week of 
May 2009.  The final report of the International Expert Panel was provided to the Steering Group in the second week of June, 
and it is included as Appendix C. 
 

1.4.3 Cost Benefit Analysis 
The Steering Group received five bids from academic institutions and private consultancies to undertake an independent and 
objective Cost Benefit Analysis (CBA) of the current selection system and the proposed short-listed alternatives.  Denis 
Shaughnessy, Methods Consulting Ltd, was appointed to undertake the CBA, in close liaison with both the Expert Panel and 
the Steering Group.   
 
The CBA was undertaken in compliance with official H.M. Treasury guidance known as the ‘Green Book’ to assess 
systematically the favourable and adverse impacts of selection options, in quantifiable economic costs and important non-
financial benefits, measured against assessment criteria.  The costs of a selection option were quantified in monetary terms and 
summarised as a Net Present Value (NPV).  Each cost was expressed as an expected value, and an associated range of 
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uncertainty, modelled over 5 years using appropriate discount factors. For the non-financial benefits, a set of assessment 
criteria was  defined to represent the desired characteristics of an ideal selection tool, against which each option Oj was given a 
score Sij.  For any criterion the scores ranged from 0 to 10, where 10 was allocated to the option that best meets the criterion 
and 0 to the worst. Each criterion was allocated a weighting, Wi.  A performance matrix was constructed, constraining the 
scores, Sij, and an overall weighted score such that Sj = Σiwisij.  A sensitivity analysis was conducted to assess whether any 
likely variations in scores, weightings or NPVs would affect the relative ranking of the different selection options. 
 
The CBA reduced the short-list, which was proposed by the Expert Panel and endorsed by the Steering Group, down to two 
preferred options for the Steering Group to consider further.  The final report of the Cost Benefit Analysis is included as 
Appendix D. 
 

1.4.4 Stakeholder Consultation  
In order to achieve the broadest possible stakeholder involvement, a series of workshops and focus groups was held to seek 
views around the strengths and weaknesses of the current system and of possible alternative mechanisms.  The meetings 
followed a standard structure to ensure that each group was given the same opportunity to reflect on the options and provide 
feedback.  Stakeholders were asked about the pros and cons of the present system as well as moving to an alternative 
selection system, including interviews, national assessment for ranking purposes, structured record of achievement and any 
other method such as situational judgement tests and educational performance.   
 
Members of the Steering Group met with twelve stakeholder groups, in addition to two cross-stakeholder workshops held to 
consider in depth the refined possible options and to agree the cost benefit analysis criteria and weightings. Written and oral 
updates were provided regularly to partner organisations, and additional written feedback was collated via email.  Feedback 
from each of the twenty stakeholder groups, and the written report from the BMA, was considered by the Steering Group and 
the Expert Panel.  Written and verbal feedback from the twenty stakeholder groups consulted directly was mapped against the 
CBA assessment criteria, as detailed in Appendix E.  The BMA Medical Students Committee independently held a series of 
focus groups with 341 medical students in 25 Medical Schools between February and May, reported in Appendix F.  The 
Steering Group is grateful to the AUKUH HR Directors who gave advice on important attributes and characteristics of a fair, 
open and legally defensible selection system. The Steering Group is also grateful to NACT who provided useful commentary on 
the current system, selection systems and proposed changes.   
 
An online questionnaire4 sought views on important principles of selection and the link was circulated via Steering Group 
member organisations to relevant stakeholder groups. Responses were received from 1251 medical students, 199 Foundation 
doctors, 104 specialist trainees, 142 Consultants, and 114 others including employers.  A graphical analysis of responses is 
provided in Appendix G.   
 

1.4.5 Legal Opinion 

In late August 2009, once the Steering Group had reached its conclusions, a Legal Opinion was sought from Mr Gerard Clarke, 
a barrister in Blackstone Chambers specialising in EU and employment law and on the Treasury’s ‘A’ list of Counsel.  The 
Opinion is provided in Appendix A and has also been shared with the GMC and NHS Employers. 
 

 
4 www.surveys.medschools.ac.uk/MSC 

http://www.surveys.medschools.ac.uk/MSC
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2.0 Characteristics of the current system 
 

2.1 Current process of recruitment to the Foundation Programme  
Recruitment to the Foundation Programme comprises three main steps: national selection through a) exclusion of those not 
qualified to proceed, b) allocation to a Foundation School through a process of matching to ranking/preference, and c) matching 
to a specific Foundation Track (local process).  This Option Appraisal encompasses a review of steps a) and b) but was not 
charged with reviewing the processes involved with matching to Foundation Posts at local level, the Academic Foundation 
Programmes, special circumstances, linked applications or allocation within the Defence Deanery.  Further detail about the 
current system, and the elements to be retained, is provided in Appendix B. 
 
All applicants who meet the eligibility criteria, as verified by the UKFPO, complete an anonymous online application form with 
six-eight competency-based white space questions matched against the Foundation Programme person specification.  Each 
form is scored horizontally by a panel of two trained assessors, and a total mark (maximum 60 points) is awarded. This mark is 
added to the maximum 40 points awarded for performance by the applicant’s Medical School, with 40, 38, 36 and 34 points 
awarded to applicants from each quartile. The means of obtaining this rank is defined entirely by each Medical School and is 
not subject to outside scrutiny.  All applicants, UK and non-UK, are required to provide a Dean’s statement confirming their 
academic quartile ranking. 
 
Candidates receive a combined score based on their responses to white-space questions (60%) on the application form and the 
academic quartile (40%) from their Medical School. Candidates are allocated to Foundation Schools through an algorithm that 
matches firstly by preference, then by score.  Once all first choices have been allocated, candidates are allocated according to 
their score to the next school on their list with vacancies.  
 
Figures made available to this Option Appraisal by the UKFPO indicate that in the 2008/09 recruitment round, there were 7,004 
applicants for 7,075 available places.  There were 521 applications from overseas (285 EU graduates, 299 non-EU graduates), 
down from 1,100 in the previous year.  Of these, 164 met the eligibility requirements and UKFPO person specification (119 EU 
graduates, 45 non-EU graduates).  Approximately 60% of UK graduates applied to their local Foundation School.   
 

2.2 Algorithm 
Successful applicants to the Foundation Programme are allocated to individual Foundation Schools by following matching rules 
(algorithms), which take into account the applicants’ preferences and scores, and the availability of spaces at the Foundation 
Schools.  Technical reports on analyses of UKFPO data conducted on behalf of the Steering Group highlighted the advantages 
and disadvantages of the current allocation algorithm and alternative matching algorithms (see Appendix H).5 
 
The current matching algorithm is a hybrid of the First Preference First6 and Serial Dictator7 algorithms and results in the 
highest possible number of candidates matched to their first choice Foundation School.  The perceived advantage of the current 
system with 90% of applicants being allocated to their first choice Foundation School is a characteristic of the matching rule and 
the ratio of applicants to posts and not of the selection tools used to produce the ranking of applicants.  However, there are 
concerns that applicants not allocated to their first choice Foundation School drop significantly, allocated on average to their 
sixth choice (based on 2009 data), and sometimes dropping as low as their 19th choice.  In the case of over-subscription, score 
will need to be taken into account before the algorithm may be applied. 
 

 
5 Technical analysis was conducted by Professor Chris McManus, Expert Panel member, in the first instance.  A second technical report was 
provided by Dr Rob Irving and Dr David Manlove, University of Glasgow. 
6 Priority is given to candidates for whom a school is first preference. 
7 Candidates are matched to the school highest on their list of preferences that still has at least one post remaining. 
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2.3 Academic Foundation Programmes 
Currently, recruitment to an Academic Foundation Programme (AFP) takes place up to six months before the application period 
for recruitment to the general Foundation Programme, in an independent selection process not encompassed by the Option 
Appraisal.  Applicants are nominated for an AFP by their Medical School Dean, and eligibility is checked nationally.  
Recruitment processes are set locally, and usually comprise an application form and interview (telephone, video conference or 
panel), as well as evidence of academic performance from the Medical School, although academic quartiles cannot be taken 
into account owing to the timeline.  There are around 400 AFP places available, and typically twice the number of applications is 
received, with a fill rate of around 90%.  If academic posts are not filled, they may be allocated as general training posts.  
Similarly if candidates are unsuccessful in their application to an AFP, they are still eligible to apply through the national 
recruitment system.  
 

2.4 Selection into the Defence Medical Services 
Candidates apply directly to the Defence Medical Services, either during their basic medical training or upon full registration with 
the GMC.  The Defence Postgraduate Medical Deanery (DPMD) provides a list of military Foundation Doctors wishing to enrol 
in a regional Foundation School (six in total).  The numbers are approximately similar each year to assist with workforce 
planning.  The regional Foundation School endeavours to place all military foundation doctors in the Trust nearest to the MoD 
Hospital Unit.  A memorandum of understanding between the DPMD and the regional deaneries ensures that military 
foundation doctors are cost neutral, such that the Trust receives the service component as a ‘free good’ and does not charge for 
the educational component.  Military foundation doctors are thus exempt from the national recruitment system and are not 
affected by the outcomes of this Option Appraisal. 
 

3.0 Consideration of options 
 

The Steering Group had oversight of the work of the international expert panel, received the literature reviews and members of 
the Steering Group were closely involved in gathering and analysing the feedback from the major stakeholder groups.  This 
chapter sets out the evidence that was considered and subsequently factored into the independent Cost Benefit Analysis.  It 
also sets out, in brief, which selection options were either discarded or were subject to the CBA. 
 

3.1 Assessment, selection and allocation 
The Steering Group used the following definitions: 

• Assessment provides a means by which selection or allocation can take place, by certifying the achievement of a 
minimum threshold and/or providing a ranking score of an applicant.   

• Selection uses a predictive paradigm, usually informed by assessment, to identify candidates with the best suited 
profile for employment and successful completion of education and training. By implication not all candidates are 
selected. 

• Allocation is the process of matching individual applicants with Foundation Schools or Foundation Tracks, and may or 
may not involve a method of assessment or selection. 

 
Care must be taken to differentiate between selection, assessment and allocation.  Historically, there have been sufficient 
Foundation Programme posts available for all eligible candidates and thus the primary process has been allocation.  The small 
element of overall selection has been in stopping applications from the few applicants who have not met the person 
specification.  There has been also a degree of selection for applicants to oversubscribed Foundation Schools.  As competition 
ratios may increase in future, this approach may have to change radically and quickly, so all options within this Option Appraisal 
have been considered in the context of selection in a competitive environment.  That is to say, any preferred mechanism must 
be able not only to allocate applicants to Foundation Schools in scenarios of under-subscription, but also to distinguish 
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sufficiently and appropriately between applicants to enable selection to the Foundation Programme in scenarios of over-
subscription. 
 

3.2 Employer and candidate preferences 
All posts within the Foundation Programme are considered to be of equal quality and there is a common person specification for 
the Foundation Programme across the UK.  Similarly all eligible graduates both UK and non-UK are considered to have met the 
same minimum standards of qualification and expertise, irrespective of where they trained.   
 
Around the world, different processes are used.   In the US and Canada, both applicants’ and schools’ preferences are taken 
into consideration in matching candidates with residency training posts, and there is a separate application process for 
international candidates.  In Australia, some States run lottery (random) allocation systems8 as does the Netherlands for 
admission to Medical School.    
 
After deliberation by the Expert Panel and then the Steering Group, it was reaffirmed that performance in Medical School should 
be taken into account by allocating positions first to those who have performed best.  The matching algorithm itself is 
considered further in Para 3.8.   
 

3.3 Cognitive and non-cognitive ability 
The International Expert Panel recommended that the selection options chosen should assess clinical knowledge/ skills and 
professional attributes.  In the literature this is commonly referred to in terms of cognitive and non-cognitive attributes.  There is 
research evidence for an emphasis on selection based on non-cognitive attributes, as medical graduates are relatively 
homogeneous academically and it is thus more difficult to differentiate between applicants on this basis.  Furthermore, there 
was wide consensus that professional attributes are important for employability.  The International Expert Panel recommended 
that a combination of selection tools is needed to cover the broad range of attributes required by the current person 
specification, and to achieve sufficient reliability and validity. 
 

3.4 Overview of evidence base and Cost Benefit Analysis  
The detailed evidence gathered from the three literature reviews, international Expert Panel advice, Cost Benefit Analysis, and 
stakeholder consultation is provided in the appendices. In completing the Option Appraisal and making recommendations, the 
Steering Group was required to make a judgement about value for money, total cost and acceptability to stakeholders.   A 
summary of the evidence and deliberations is set out below. 
 
When reviewing the literature, it is important to distinguish between selection into pre-employment (Medical School) and 
selection into employment (postgraduate training).There is a significant volume of research exploring predictors at the time of 
entry of subsequent performance at Medical School, but very little UK or international literature exploring entry into 
postgraduate medical training. The published evidence on selection into pre-employment cannot simply be generalised to 
selection into the Foundation Programme, as the latter is concerned with employment and as such is subject to specific 
employment law.  The Expert Panel noted other significant issues concerning the literature such as the frequent lack of an 
appropriate outcome measure against which  the effectiveness of selection tools could be evaluated, the use of tools not 
designed originally for selection/ matching, little focus on prediction of negative behaviours, and lack of meta-analytic studies.  
In general, many studies of selection were observational with relatively small numbers of subjects.  The International Expert 
Panel (and the three literature reviews) concluded that there is only limited evidence to support any individual tool or 
combination of selection tools for postgraduate training, and even less evidence in the context of selection to the Foundation 

 
8 Applicants are assigned a number at random, and their preferred Foundation School is considered in this order through the Optimised 
Preference Program. 
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Programme in the UK.  However, this may change as there is emerging literature on selection within UK higher postgraduate 
training.     
   
The report of the international expert panel, the three literature reviews and the analysis of the stakeholder feedback was used 
to inform the Cost Benefit Analysis (CBA).    This independent analysis of monetary and non-monetary costs and benefits was 
conducted in accordance with the H.M.Treasury’s guidance (‘the Green Book’).  The short-listed selection options were subject 
to an in-depth CBA, including the ‘Do Nothing’ scenario.  Several elements were common to all selection options, including the 
assumption that there would be a national portal for application and administering the selection process, that the GMC would 
continue to determine the subsequent registration of applicants, and that there would be common costings including 
procurement and central administrative costs.  Data used in the NPV calculations were obtained from the UKFPO and the 
Medical Schools Council and there were agreed estimates for manpower and legal challenge. 
 
In conducting the CBA, it was essential to consider the acceptability of the selection tools to different stakeholder groups in 
terms of a set of non-overlapping assessment criteria.  For example some tools which may be fair, such as random allocation, 
might be unacceptable to stakeholders.  The Steering Group agreed the assessment criteria set out in the table below and were 
used to assess the non-monetary benefits of the different selection options: 
 

Criterion Description Weighting 
Reliability The technical reliability of the selection technique associated with the option.  Broadly 

this means the likelihood that applying the technique in the right way will give consistent 
results. 

10 

Validity The technical validity of the selection technique associated with the option.  Broadly this 
means the extent to which the technique is actually measuring the characteristics of a 
‘good’ doctor. 

10 

Granularity The extent to which the selection tool can separate out (differentiate between) the 
performance of comparable candidates for the purpose of scoring. 

1 

Consistency The extent to which the selection techniques can be expected to be applied consistently 
across the UK.   

7 

Longevity The extent to which the performance of the option can be maintained over successive 
recruitment rounds. 

12 

Educational 
Impact 

The extent to which the option supports or undermines educational objectives. 15 

Fairness The extent to which the option offers a level playing field for candidates. 5 
Compliance The extent to which the option discourages, prevents, or otherwise guards against the 

effects of cheating or malpractice. 
7 

Transparency The ease with which candidates can understand what is expected of them and why they 
achieved their scores. 

2 

Applicant 
Burden 

The extent to which the option minimises the costs and effort for applicant. 4 

Medical Time The extent to which the option minimises the amount of medical staff time required for 
selection. 

8 

Feasibility The ease with which the option could be brought into successful live use. 10 
Public Opinion The extent to which the general public, when presented with a sound-bite description of 

the process, is likely to agree with it. 
1 
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The short-listed selection options were scored against each criterion, with the scores being constrained between 0 and 10, 
where 10 was allocated to the selection option that best meets the criterion and 0 to the worst.  The scores were agreed by the 
Steering Group and were informed by the feedback gathered from the stakeholder groups.  Similarly, the Steering group agreed 
a weighting to be assigned to each criterion based on its relative importance to the selection process and these are also shown 
in the table.    
 
Given the subjective nature of the scoring and weighting of the criteria used to determine the non-monetary benefits, it was 
important that these, together with the monetary costs (NPVs) were subject to sensitivity analysis.  This tested out whether 
there were any likely variations in scores, weightings, or in the estimated values of costs and benefits that could alter the 
relative ranking of selection options.   It also ensured that the Steering Group could identify whether any major differences in 
stakeholder opinion on either the weighting attached to a particular criterion or the scoring of an option against that criterion 
would markedly change the outcome of the CBA. 
 

3.5 Selection tools NOT short-listed by the International Expert Panel  
 

A key function of the international expert panel was to recommend the exclusion of any selection tools that were clearly 
unsuitable for use in selection into Foundation based on the commissioned literature reviews and the expertise of the panel.  
The recommendations of the panel were subject to discussion and endorsement by the Steering Group. 
 

3.5.1 Personality questionnaires 
The literature reviews considered the use of personality measures as a selection tool, in particular assessments of 
conscientiousness which relate to performance across a broad range of jobs.  The literature identified evidence that personality 
dimensions measured at entry-level are positively associated with performance during Medical School, but there is little 
predictive validity for postgraduate performance.  The literature also indicated that personality questionnaires are best used to 
inform focused questioning during an interview process, rather than as a stand-alone tool.  Depending on the mode of delivery, 
issues of plagiarism and coaching may be a major concern and this may impact upon stakeholder acceptance.  In the context of 
recruitment into the Foundation Programme, the Expert Panel agreed that ranking candidates on the basis of a 
conscientiousness score does not have an evidence base as a discriminator and is not feasible.  
 

3.5.2 Unstructured interviews 
Unstructured interviews are an open panel-candidate discussion using varying questions, conducted in person, via telephone or 
video conferencing.  With applicant numbers of several thousand, the Expert Panel advised that it would be difficult to compare 
interview scores or panel opinions fairly or consistently without a standardised process.  The Steering Group was informed that 
unstructured interviews have low reliability and validity, whereas structured interviews or multiple interview approaches offer 
stronger reliability and predictive validity.  The overwhelming majority of responses to the online questionnaire agreed that all 
elements within the application process should be standardised. 
 

3.5.3 Assessment Centres  
The Expert Panel reported that assessment centres, whereby candidates undergo multiple tests in a single location, offer 
advantages over other types of selection tools as they require applicants to demonstrate target attributes using a multivariate 
approach rather than relying on self report.  However, assessment centres have high costs in terms of resources and time 
(including NHS clinicians).  There is the additional disadvantage that an option that requires applicants to be present in a 
specified location at a specified time would be very difficult because of clashes with final year electives. Assessment Centres 
are commonly used for selection with a high competition ratio, or where the cost of a wrong decision is high.  The Expert Panel 
informed the Steering Group that the additional costs and complexities of using assessment centres would not add value in the 
context of selection into the Foundation Programme. 
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3.5.4 Portfolios/ Structured Records of Achievement (SRoAs) 

Portfolios and SRoAs are broadly defined as documents which capture and summarise the skills and achievements of a 
candidate. The SRoA is designed to provide a personal profile including detailed breakdown of examinations, courses and 
modules, examples of critical reflection on performance and learning, and an encounter log. The UK higher education sector is 
moving towards the use of SRoAs in the form of the Higher Education Achievement Record (HEAR) with one aim being to help 
comparability of international degree qualifications.  It was noted that medical schools within UK Universities may subsequently 
be required to conform to prescribed standards of SRoAs. 
 
The literature reviews reported that there was no evidence of use of portfolios or SRoAs in selection. It was unclear how 
portfolios or SRoAs could be measured or scored and a selection rank produced.  Advantages include the standardisation of 
information locally, but difficulties in the interpretation of subjective responses, comparability between institutions of course-
specific information and the time intensive nature of assessment were highlighted.  The BMA student focus groups reported 
mixed responses to structured records of achievement, citing lack of full understanding as a primary reason.  However the focus 
groups also highlighted that this option enables candidates to represent themselves fully, and encourages continuous personal 
development.  The Expert Panel concluded that the predictive validity of both portfolios and SRoAs is uncertain, but that they 
may show moderate reliability if designed and used properly. The cost of introducing a standardised system across Medical 
Schools is likely to be high, and acceptability amongst stakeholders low.  
 
 

3.6 Selection tools short-listed by the International Expert Panel and subject to an independent Cost-Benefit 
Analysis 

The Steering Group and the Expert Panel agreed that two selection tools in combination are required to test the range of clinical 
knowledge/ skills and professional attributes required of a Foundation doctor, underpinned by the introduction of Common 
Content of Assessment for all UK Medical Schools. It is on this basis that the following short-listed options were defined and 
evaluated. 
  

3.7.1 Current system: white space questions and academic quartile ranking 
The current system, as described in Chapter 2, ranks students according to their combined performance on an online 
application form (white space questions – 60%) and an academic quartile ranking from their Medical School (40%). The current 
system was appraised throughout this project as a ‘do nothing’ option, in order to offer a benchmark for alternative options and 
to gather evidence of a possible case for change. 
 
There is very limited research literature on the use of white space questions for selection, and the Expert Panel extrapolated 
evidence from comparable methods such as personal statements.  The Steering Group acknowledges the high acceptability of 
the current system reported by stakeholder groups throughout the consultation.  One of the main advantages of the current 
system raised by stakeholders is the high proportion of applicants matched to their first choice of Foundation School (91% in 
2008), although as Chapter 2 outlined, this is a function of the algorithm and the applicant to post ratio rather than the selection 
tool.  Other perceived advantages of the current system include; a national process, the system being well-understood, 
geographic flexibility and special circumstances being taken into account.  The Steering Group observed that these aspects do 
not relate to the individual selection tools and thus do not differentiate between the current system and alternative tools, but 
they are key elements to be retained in any new system. Other advantages cited by stakeholder groups include anonymity, 
flexibility of timing (online system), and the assessment of attributes broader than simply academic attainment.  
 
Perceived disadvantages of white space questions within the current system include depersonalisation, lack of longevity, risk of 
plagiarism, coaching and a lack of reliability.  There was also feedback that white space questions assessed creative writing 
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rather than knowledge, skills or learning.  The potential to reward institutional structure rather than individual behaviour was also 
noted (i.e. Schools where all students intercalate).   Limited availability of new white space questions has led to concerns about 
longevity.  Stakeholder feedback also highlighted concerns about the academic quartile rankings, particularly around the lack of 
transparency, non-standardisation and discrimination between candidates at cut-off margins. 
 
The Steering Group and the Expert Panel considered how the current system might become more sustainable with minor 
modifications, for example whether the completion of white space questions under invigilation and/ or time-constraints would 
overcome some concerns about plagiarism/coaching.  However whilst this may mitigate against  one of the key purposes of 
white space questions in capturing reflection, the Steering Group and Expert Panel agreed that the low added value would 
require unjustifiable high resource costs.  
 
The CBA  (see Table 1 and Figure 1) found that in monetary costs,  the current system, including developing  the rules, 
administrative costs incurred by Medical Schools in providing quartile rankings, manpower for scoring white space questions, 
and venue hire, as well as procurement and other common factors, has an NPV of - -£21.2M  over five years.  When assessing 
the non-monetary costs and benefits, ‘Do Nothing’ was assessed to be the least preferred option compared with alternative 
selection tools when measured against six of the assessment criteria; Reliability, Consistency, Longevity, Compliance, 
Transparency and Public Opinion.  Only in terms of Feasibility (short term), was ‘Do Nothing’ assessed to be the preferred 
option. 
 

3.7.2 Educational Performance Measurement 
An Educational Performance Measurement as a selection tool refers to a ranking score produced by the applicant’s  Medical 
School cohort to reflect the applicant’s achievements or performance on a range of assessments, derived using a specified and 
standardised  transparent framework of existing performance measures (e.g. agreed weighting between performance in early 
and later years at Medical School, assessment of clinical skills and knowledge, academic prizes or additional degrees, 
achievements outside of the programme).  All UK and non-UK Medical Schools would be required to provide a local educational 
performance ranking to the UKFPO derived using this standardised framework.   
 
Stakeholder feedback showed support for the use of some measure of academic performance as well as non-academic and 
extra-curricular activities. Of the 1810 responses to the online questionnaire, 79% agreed or strongly agreed that the application 
process should reflect academic performance and 81% of respondents agreed or strongly agreed that a measure of clinical 
skills should be included.  62% of respondents to the online questionnaire agreed or strongly agreed that extra-curricular 
activities should be considered.   
 
Perceived advantages of an Educational Performance Measurement include the minimal effect on diversity of curricula, little 
disruption to students and the encouragement of consistent student performance throughout the years at Medical School.  
Perceived disadvantages include the additional burden on Schools and the challenges of agreeing and using a standardised 
framework across UK and non-UK applicants.   
 
The Steering Group observed that a uniform transparent framework for an Educational Performance Measurement would 
address some of the current concerns about comparability between applicants of the same quartile from different schools. 
Additionally, it is envisaged that this Measure would enable greater granularity (differentiation) between students than the 
current system.  The Expert Panel supported the principle of making greater use of information accumulated during Medical 
School, and the development of a standardised educational performance measurement.  The Steering Group considered the 
usefulness of Educational Performance Measurement as either a single selection tool or in combination with another tool. 
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In this option, an educational performance score is the only measure being used for selection. Therefore, it would need to be a 
more robust and granular score than an educational performance score that is used in combination with another method. As 
such, the associated time and costs in developing an educational performance score are higher when used alone as the rules 
need to be considered in more detail. The cost benefit analysis works from this assumption, and the sensitivity analysis 
examines its importance. 
 
The CBA found the NPV for an Education Performance Measurement over five years to be   -£15.2M, including the costs of 
administration and defining and maintaining the rules of generating scores.  When assessing the non-monetary costs and 
benefits, ‘Educational Performance Measurement’ was the preferred option when scored against six of the assessment criteria; 
Longevity, Educational Impact, Transparency, Applicant Burden, Consultant Time and Feasibility (long term). 
 

3.7.3 National Examination 
In the context of selection, a national examination was considered for the purpose of ranking towards the beginning of the final 
year, and not for certification of competence at the end of a basic medical degree programme.  It was anticipated that an 
examination would be a combination of a machine-markable knowledge test and an Objective structured clinical examination 
(OSCE), which would be undertaken by all candidates in invigilated conditions on a single day.  Non-UK applicants, and UK 
applicants in overseas placements, would be required to travel to the UK.   
 
The literature reviews highlighted evidence from other countries with a national licensing exam which indicated that 
performance on an examination can be a moderate predictor of performance in later clinical practice.  However there is little 
evidence that a national exam for the purposes of ranking would easily separate out several thousand candidates (as distinct 
from a bimodal certification of competence), nor that the issue of timing and impact on design and delivery of different curricula 
could easily be addressed.  Advantages of a national examination, as perceived by stakeholder groups, include fairness for all 
applicants (including non-UK), transparency, and quality assurance of output from Medical Schools (n.b. the latter is the role of 
the regulator).  Perceived disadvantages include concerns about cost and logistics, impact on curricula design and delivery, 
limiting innovation in assessment and the lack of representation of the applicant as an individual. 
 
Many key stakeholders were strongly opposed to a national examination, including medical students and Medical Schools. The 
GMC, as the regulator, has not taken this forward.  The BMA student focus groups report indicated that 86% of students rated 
the option of a national examination for ranking purposes as having little or very little value in selection.   
 
The CBA found the NPV of a national examination over five years to be   -£32.2M including the costs of administration, 
developing and delivering the examination, and the cost of applicant travel expenses.  When assessing the non-monetary costs 
and benefits, a National Examination was the preferred option against only one assessment criterion, Granularity 
(differentiation), but the least preferred option against seven of the assessment criteria; Validity, Educational Impact, Fairness, 
Applicant Burden, Consultant Time, Feasibility Short Term and Feasibility Long Term. 
 

3.7.4 Structured interviews  
Structured interviews follow an arrangement of a single panel-candidate discussion conducted in person, via telephone or video 
conferencing, with pre-defined questions and a standardised mark scheme.  It was envisaged that the interview would be 
structured to assess the broader professional attributes of the applicant, linked to the person specification for the Foundation 
Programme.  Non-UK applicants, and UK applicants in overseas placements, would be required to travel to the UK.  The 
Steering Group considered the use of structured interviews in combination with an Educational Performance Measurement, and 
costing and deliberations reflect this accordingly. 
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The Expert Panel advised the Steering Group that structured interviews have moderate reliability and there is some evidence of 
moderate/ good predictive validity.  Perceived advantages of structured interviews include assessment of communication skills, 
positive public perception, quality assurance against plagiarism, and the introduction of the ‘human element’ perceived by 
candidates to be desirable.  However, concerns were raised about the cost of training for interviewers and calibration of 
interview scores, the high opportunity cost of interviewer time, unintended bias (loss of anonymity) and the risk of interviews 
being overly structured and not producing the desired range of scores between candidates. 
 
Responses to the online questionnaire highlighted that all stakeholder groups, with the exception of General Practitioners and 
other Healthcare Professionals, thought it important or very important for applicants to be represented in person.  At variance 
with this was the response of 67% of all respondents who believed that applicants should remain anonymous. 
 
It should be noted that interviews, together with Curricula Vitae, are used in assessing candidates for Academic Foundation 
Programmes (AFPs), and they are also used by some Foundation Schools to match individuals with specific posts.  However, in 
both contexts applicant numbers are significantly smaller, and the aim is to match individuals to posts with particular features.   
 
It was assumed that there would be 12 interviews per panel per day, over three days, plus one day for preparation and 
evaluation.  Each panel would consist of two clinical members and one lay member.  The CBA found the NPV for structured 
interviews used over five years to be   -£22.8M including the costs of administration, manpower, venue hire and registration.  
When assessing the non-monetary costs and benefits, structured interviews were the preferred option against only one 
assessment criterion, Public Opinion (which carried a low weighting), but were not the least preferred option against any of the 
criteria. 
 

3.7.5 Multiple Mini Interviews (MMIs) 
MMIs are a consecutive set of standardised short interviews with an individual panel member.  It was assumed that each 
interview would be mapped against a pre-defined competency or set of attributes linked to the person specification for the 
Foundation Programme, scored using a standardised marking framework, similar to the horizontal marking of the current online 
application form. Non-UK applicants, and UK applicants on overseas placements, would be required to travel to the UK.  The 
Steering Group considered the use of MMIs in combination with an Educational Performance Measurement, and the 
subsequent costing and deliberations reflect this accordingly. 
 
As described in 3.7.4, the literature reviews highlighted evidence that structured interviews have moderate reliability and 
moderate/ good predictive validity and these are enhanced by approaches involving MMIs.  If interviews are to be used, the 
Expert Panel recommended the use of MMIs, although the higher costs and resource implications may be prohibitive.  The 
other perceived advantages and disadvantages, as well as stakeholder feedback, for MMIs are similar to those for structured 
interviews. 
  
The CBA assumed that for MMIs, 178 interview teams would each interview 15 applicants over 3 days, plus an additional day 
on preparation and evaluation.  Each interview team would consist of three clinical, one lay and two senior members per team.  
The CBA calculated the NPV for MMIs used over five years to be   -£26.3M, included the costs of venue hire and 
administration.  When assessing the non-monetary costs and benefits, MMIs were the preferred option against one assessment 
criterion, Public Opinion (which carried a low weighting), but were not the least preferred option against any of the criteria 
 

3.7.6 Situational Judgement Tests 
Situational Judgement Tests (SJTs) are designed to assess judgements of applicants in hypothetical work-based scenarios. A 
variety of answering formats can be used, for example applicants identify the best/worst response in a situation, or they are 
required to rate the effectiveness of different responses. An SJT would assess attitudes, ethical values and likely professional 
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behaviours required for working and training as a Foundation doctor, rather than knowledge or clinical skills.  Responses would 
be evaluated against a pre-determined scoring key to provide a profile of the applicant’s judgement in a particular context.  It 
was anticipated that applicants would record their answers on paper in invigilated conditions, the answers being marked by 
machine. It was assumed that the SJT would be sat by all UK and non-UK applicants in one of two possible sittings at around 
the time that the current white space questions are made available to applicants.  By providing two occasions to sit an SJT (and 
using test-equating for these) the need for students to travel back from their final year elective would be alleviated.  Non-UK 
students would be required to travel to the UK to take the SJT. The Steering Group considered the use of SJTs in combination 
with an Educational Performance Measurement, and the subsequent costing and deliberations are reflective of this. 
 
The commissioned literature reviews highlighted that SJTs have become increasingly popular over the last 20 years and are 
used in large-scale selection processes, often for candidate short-listing.  In the UK, SJTs are used nationally to select GP 
registrars and in other ‘high stakes’ selection.  The research literature indicates that SJTs have good validity in predicting job 
performance and can offer incremental validity over methods such as ability tests and personality questionnaires.  SJTs 
typically relate to general experience and ability, rather than job-specific knowledge or experience, and may be fairer than other 
methods in contexts where candidates have little or no experience in the target post.  SJTs tend to show smaller differences in 
performance between candidate groups defined by a particular feature (e.g. ethnicity) compared with cognitive ability tests.  
SJTs are often favourably rated by candidates because they appear directly relevant to the job role.  The BMA student focus 
groups indicated a positive response to the proposal of SJTs, but their unfamiliarity with this mode of selection would need to be 
addressed by a comprehensive communications strategy.  
 
Evidence on the reliability and acceptability of SJTs is available from the US National Board of Medical Examiners (NBME) and 
from selection into UK GP specialty training.  Given that the literature reviews reached consensus that measures of professional 
attributes are important for employability, the Expert Panel advised the Steering Group that selection tools focusing on these 
should be used for the Foundation Programme and that an SJT is the best available method.   
 
The CBA calculated the NPV for the use of an SJT over five years to be   -£19.3 M, including the cost of administering, 
developing and delivering the SJT.  When assessing the non-monetary costs and benefits, SJTs were the preferred option 
against seven assessment criteria; Reliability, Validity, Granularity, Consistency, Fairness, Compliance and Consultant Time. 
The SJT was not the least preferred option against any of the criteria. 
 

3.8 Algorithm 
The perceived advantage of the current system that 90% of applicants are allocated to their first choice Foundation School is a 
characteristic of the matching rule and the current ratio of applicants to posts, and not of the selection tools used to produce the 
ranking of applicants. The current matching algorithm, a hybrid of the First Preference First9 and Serial Dictator10 algorithms, 
allocated the highest possible number of candidates matched to their first choice Foundation School.  However this does mean 
that where two applicants are competing for the last place at a school, a lower-scoring applicant for whom the school is a first 
choice will be given the place ahead of a higher scoring applicant for whom the school is not a first choice.  Furthermore, 
analysis of 2009 data indicated that applicants not allocated to their first choice Foundation School may be allocated to a School 
as low as their 19th choice, with an average allocation to their sixth choice Foundation School. 
 
There are some general measures which can be used to classify algorithms (matching rules) in terms of their effectiveness.  
Important properties include whether the matching is stable (i.e. there is no situation where an applicant is unmatched or would 
prefer to be allocated to a Foundation School, A, where A has an unfilled place or the applicant is preferable compared to at 
least one assignee), whether the matching is exchange-free (i.e. there is no set of two or more applicants who could arrange to 

 
9 Priority is given to candidates for whom a school is first preference. 
10 Candidates are matched to the school highest on their list of preferences that still has at least one post remaining. 
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exchange their school in some way so all of them would be better off), and whether the matching mechanism is strategy-proof 
(whether candidates can improve their chances by misrepresenting their preference list). 
 
A value judgment needs to be made whether the preferred algorithm should maximise the number of first choice allocations, 
minimise the number of low choice allocations, or act in a pure Serial Dictator way, such that each applicant in turn is allocated 
to their highest preferred Foundation School (with remaining places) using the applicants’ selection ranking scores, despite this 
not allocating the highest proportion of applicants to their first choice school. This latter method will have to be used should 
over-subscription occur. 
 
The Steering Group recommends consultation with medical students, the UKFPO, Medical and Foundation School staff and 
employers around the preferred matching algorithm, informed by a series of briefing papers and a structured presentation. 
 

4.0 The Preferred Options 
The Steering Group had oversight of the evidence collected throughout the consultation exercise with stakeholder groups and 
the online survey; as well as expert advice, three academic literature reviews and the findings of the independent Cost Benefit 
Analysis.  In the light of evidence that change is both necessary and that the changes will improve the selection process, the 
Steering Group’s key recommendations (see 5.0 for these in full) are to pilot and evaluate:  
  

1. SJTs to assess professional attributes, judgement and employability for a Foundation programme post 
In combination with 

2. A measure of Educational Performance of applicants at their medical school to assess clinical knowledge/ skills as well 
as wider personal achievement.   

Underpinned by 
3. Continuation of a national system with features such as anonymity and eligibility checking, special circumstances pre-

allocation, paired applications, geographic flexibility and selection for AFP and allocation for military personnel.  
4. Further consideration of  the algorithm used to match applicants to Foundation Schools 

 
The Independent Cost Benefit Analysis quantified the economic costs (to calculate a Net Present Value) of running each of the 
proposed short-listed selection options including retaining the current system.  In order to calculate a score of non-monetary 
benefits, each of the options was scored on a scale of 0-10 (where 10 was the option that best meets that criterion) against the 
agreed Cost Benefit criteria defined in Para 3.5.  In addition, each criterion was allocated a weighting (Wi) to reflect its 
importance relative to the other criteria.   A performance matrix was constructed, constraining the scores, Sij, and an overall 
weighted score such that Sj = Σiwisij.  The weightings were developed by two members of the Steering Group, and 
subsequently reviewed by other members of the Steering Group and by representatives of the Foundation Programme Rules 
Group.   All costing exercises and evidence to inform the Cost Benefit Analysis are detailed in the final report in Appendix D. 
 
Some assumptions have inevitably been made in order to reach projected cost and weighted benefit estimates for the different 
options. In order to mitigate against the uncertainties around the assumptions, the CBA includes a sensitivity analysis to 
determine the extent to which plausible variations in scores, weightings or NPVs could affect the relative ranking of the different 
selection options.  The sensitivity analysis found that regardless of how assumptions around costs and benefits changed within 
plausible realms, the overall ranking of the options was robust, with the SJT (including an Educational Performance component) 
and Educational Performance (alone) remaining the preferred options. Table 1 and Figure 1 summarise the costs and benefits 
including cost per benefit point of the different options. 
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Figure 1: Option overview 

 
 
Table 1: NPV and benefit points of selection options over five years 

Option NPV 
-£,000.00 

Total Benefit Points 
(weighted) 

Cost per Benefit Point 
£ 

Current System £21,223  290 £73,132 
MMI (plus education) £26,257  516 £50,916 
National Assessment (plus education) £32,187  361 £89,215 
Educational Performance £15,163  743 £20,403 
Structured Interview (plus education) £22,763  501 £45,438 
SJT (plus education) £19,301  775 £24,888 

 
The relative desirability of the different selection tools is depicted in Figure 1, in which the top right corner represents the most 
desirable outcome – the highest benefit for the lowest cost - and the bottom left, the least desirable.  Two selection tools, SJT 
(including an Educational Performance component) and Educational Performance (alone), are projected to have a lower NPV 
over a five year period than the current system.  All of the selection options have a higher weighted Benefit Points total than the 
current system, with Educational Performance and SJT (including an educational performance component) scoring highest, and 
the lowest cost per benefit point. Under the Educational Performance Measurement (alone) option, an educational performance 
score is the only measure being used for selection. Therefore, it is necessary that the measure of educational performance 
alone encompasses the full range of knowledge, skills and attributes to be assessed during selection, and be sufficiently reliable 
that it can be used alone. 
 
These are the key assumptions underlying the high score of the Educational Performance Measurement alone. The cost benefit 
analysis results shown above assumes it would be possible for Medical Schools in the UK to agree an all encompassing and 
suitably robust, valid and fair approach to scoring the performance of their students, which could be reliably followed by non-UK 

17 
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medical schools, with no need for any other selection tool. If this assumption is incorrect, the economic advantages would fail to 
offset the other shortcomings.  To mitigate the risks of over reliance on a single selection method, both the Steering Group and 
the Expert Panel recommend the use of two selection tools which in combination assess the professional judgements and likely 
behaviours as well as the knowledge and skills required of Foundation doctors.  Therefore, although Educational Performance 
(alone) is shown to have the lowest cost per benefit point, it is thought that there is risk that the key underpinning assumption 
may not be feasible.  
 
The Steering Group recommends the selection option of SJT in combination with an educational performance measurement.  
The proposed combination is compared with the current system in the table below:    
 
Concern of current system (as detailed in Para 1.2) SJT and Educational Performance, underpinned by 

Common Content of Assessment 
The use of ‘white space’ questions is not sustainable as a 
selection tool, and will become steadily less discriminatory 
between candidates given that there is a limited range of new 
questions that can be generated. 

SJTs will require a bank of questions to be available for each 
application round.  Given that the  situations experienced in 
the Foundation Programme are varied and complex , a bank 
of  new questions can be built incrementally and continuously 
against a detailed job analysis  

The use of ‘white space’ questions in non-invigilated 
conditions is logistically simple but raises concerns around the 
risk of plagiarism and coaching. 

SJTs will be undertaken in invigilated conditions 

The marking of ‘white space’ questions is labour intensive. SJTs are machine markable.   
The academic quartile system makes it difficult to compare 
fairly between applicants from different universities, as it is not 
standardised or subject to quality assurance across Medical 
Schools. 

The Educational Performance Measurement will be derived 
from an agreed standardised framework, which will be applied 
to all applicants (UK and non-UK) to the Foundation 
Programme.    

Given the issues outlined above, if there is an increase in the 
number of eligible non-UK applicants such that the Foundation 
Programme is over-subscribed, the selection process may be 
more likely to be subject to legal challenge from those who 
have failed to secure a training post in a Foundation School. 

The combination of an SJT with a standardised, fine-grain 
(differential) Educational Performance Measurement will 
improve the legal robustness of the selection system. The 
Steering Group will consult further around the choice of 
matching algorithm. Further, definitive legal advice will be 
obtained once the detail of the proposed system has been 
developed. 

 
Further description of the recommended components of the new selection system is given below together with a brief outline of 
the proposed piloting.  A detailed project plan, for the next stage of the work, supported by a feasibility study, is being 
developed and submitted for consideration by the DH. 
 

4.1 Educational Performance Measurement 
Each Medical School will provide a fine-grain (differential) educational performance ranking score for every applicant from that 
school.  The ranking will be based on the applicant’s performance in his/her educational progression at Medical School up to that 
point.   
 
The ranking score will be derived by use of a transparent standard framework, which will be agreed through the Medical Schools 
Council working with its constituent Medical Schools and in consultation with medical student representatives, as well as other 
key stakeholder groups.  The score will be derived from a number of curricular (and possibly non-curricular) elements with an 
agreed weighting for each of these across all schools. 
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The framework will be weighted towards applicants’ performance in assessments of clinical skills and application of knowledge, 
particularly in the later parts of their programme.   Depending on agreement between all Medical Schools and informed by the 
evaluation of pilots, it may include other elements of performance including; option activities (e.g.  student selected 
components); academic prizes or additional degrees; and achievements outside the programme.11 The information will be 
required about 9 months before the applicant would be awarded a degree and so covers assessments made up to that point.   
All Medical Schools graduating students who have applied for the UK Foundation Programme will have to provide a statement 
as to how they have adhered to the standard framework for producing the ranking for their applicants.   
 
The educational performance ranking score will be weighted with the score produced by the Situational Judgement Test to 
provide a composite score that will be used in assigning applicants to Foundation Schools.  The relative weighting of two 
components will be informed by modelling the data gathered during piloting and will aim to produce the most valid and reliable 
composite score. 
 
A definition of an Educational Performance Measure is provided in Appendix I.  
 
Piloting: 
Subject to legal opinion and approval, the next stage of the Selection to Foundation Programme project will be to agree a 
common framework, pilot and evaluate an Educational Performance Measure. The first stage will be for Medical Schools 
Council to set up a small group with appropriate representation, including medical students and others, to consider the 
feasibility of the approach and produce a draft standard framework and timeline for further discussion and approval.  
 

4.2 Situational Judgement Tests 
An SJT will be used in selection, initially as a paper based assessment of the judgement of applicants in hypothetical work-
based scenarios testing attitudes, ethical values and likely professional behaviours, which will help reassure patients and 
employers.   Work will be commissioned to determine the feasibility of an annual computer generated and marked SJT for about 
8000 candidates. This will involve a detailed job analysis of the Foundation Programme to determine the appropriate domains to 
be tested, and determination of how many questions will need to be produced to ensure reliability, consistency, and security.  
Once the initial question bank has been written, piloting and evaluation will be necessary. 
 
The SJT will be taken by all UK, EU and eligible non-EU applicants under invigilated conditions in the UK.  There will be more 
than one test and assessment venue to allow for considerations such as timings of electives.  Given this, there will need to be 
an element of overlap in the questions asked of candidate in different tests so that the scores can be placed on a single scale 
(test-equating).  Answers will be multiple-choice and marking will be automated.   
 
The detail of SJTs will be informed by outputs of the pilots, including the number of questions, the format of delivery and how 
the SJT score will be weighted with the educational performance ranking score to provide a composite score that will be used in 
assigning applicants to Foundation Schools.   
 
A definition of an SJT, and example questions, is provided in Appendix J. 
Piloting 
Subject to legal opinion and approval, the next stage of the Selection to Foundation Programme project will be to set up, pilot 
and evaluate an SJT as a major component of a new selection system. The first stage will be for the Steering Group to 

 
11 There was a mixed response to the online questionnaire whether extra-curricular activities should be included as a measure within the 
application process, with two thirds of medical students agreeing with this in principle, but just 16% of consultants in agreement. 
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commission a feasibility study, including consultation with the Medical Schools Council, the UKFPO, employers and students 
and to consider the practicalities of the approach,  proposed timeline and to construct a detailed project plan. 
 

4.3 Clinical communication 

It was only possible to take legal advice once the options had been assessed.  The advice (Appendix A) does however have 
profound implications for employers. The barrister pointed out to the Steering Group that Article 53 of the EU Directive on the 
Mutual Recognition of Professional Qualifications states that: 

Persons benefiting from the recognition of professional qualifications shall have a knowledge of languages necessary 
for practising the profession in the host Member State. 

He confirmed that ‘in the case of doctors it would be lawful to require a standard of language proficiency commensurate with 
clinical practice.  On this basis, requiring more than just basic English language ability would be consistent with the Directive’. 
At its final meeting on 9 September 2009 the Steering Group agreed that reassuring employers that Foundation Doctors were 
able to communicate safely and effectively with patients and colleagues was highly desirable. It would therefore seem prudent 
to take forward work around the implications of this Opinion. 

 
5.0 Recommendations 

Having considered the range of evidence, the full recommendations of the Steering Group are that: 
5.1 The current mechanism for allocation/selection is not sustainable in the long term and so work must begin immediately 

to pilot alternative evidence-based mechanisms of allocation/selection. 
5.2 Job analyses should be undertaken for the Foundation Programme in order that selection tools might be based on a  

more detailed person specification that should include safe clinical communication in English  
5.3 Work should begin to develop and pilot Situational Judgement Tests (SJT) which would assess the professional 

behaviour, judgement and fitness for purpose of applicants based on a detailed personal specification.   
5.4 UK Medical Schools should work together to develop a common framework which will be used by all schools to provide 

a fine grain (differentiated) ranking of education performance of applicants in Medical School.  The impact of using this 
measure of educational performance should be piloted against current procedures.    

5.5 Successful pilots of each of the selection tools, independently and in combination, are a pre-requisite for any change to 
be implemented.  The relative weighting of two components will be informed by modelling the data gathered during 
piloting and will aim to produce the most valid and reliable composite score. 

5.6 There should be consultation with students, employers and other stakeholders as to the preferred matching algorithm 
5.7 A tracking mechanism should be introduced so that progress of all doctors through the Foundation Programme and 

beyond can be linked to initial selection.  This will enable thorough evaluation of the effectiveness of the proposed 
selection option. 

5.8 The new selection tools should not be implemented before the 2012 Foundation Programme so as to allow sufficient 
time for in-depth piloting and further consultation and communication with key stakeholders. 

5.9 A feasibility study should be commissioned as a matter of urgency to provide: 
• A detailed plan as to how the new approach is intended to work, including the identification of any significant 

assumptions, options or uncertainties, and definition of what constitutes the success of the new arrangements, 
and how these will be measured 

• Identification of any significant constraints to the way forward 
• Identification of all of the key conditions that must be met in order for a successful outcome to be achieved and 

investigation of the conditions to confirm that they can be satisfied.   
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A definition of an SJT, and example questions, is provided in Appendix J. 
 
Piloting 
Subject to legal opinion and approval, the next stage of the Selection to Foundation Programme project will be to set up, pilot 
and evaluate an SJT as a major component of a new selection system. The first stage will be for the Steering Group to 
commission a feasibility study, including consultation with the Medical Schools Council, the UKFPO, employers and students 
and to consider the practicalities of the approach,  proposed timeline and to construct a detailed project plan. 
 

4.3 Common Content of Assessment 
As stated in 4.1, all students will be provided with a score for educational performance, which will be derived using an agreed, 
prescribed framework that each medical school will adhere to. Whilst this defined framework will give some guarantee of the 
equivalence of these scores, the Steering Group recommends an additional quality assurance measure whereby all UK schools 
will draw assessment items from a common pool. 
 
Currently, more than half of the Medical Schools in the UK work together on raising the quality of their assessments through 
developing assessment items, which are held in a joint question bank drawn upon by participating Schools.  It is recommended 
that this is extended to all UK Medical Schools and the bank is widened to include clinical (OSCE) scenarios.  This expanded 
high quality, bank of assessment items will be benchmarked against current Foundation trainees.  The approach will allow 
diversity to be maintained, but will embed an element of common standards in relationship to knowledge across all UK Medical 
Schools and, with time, in relationship to clinical assessments. 
 
It is recommended that all UK schools, under the direction of the Medical Schools Council will contribute to the development of 
a common bank, from which at least 15% (but a different 15% at each school) would be included in a finals examination 
(whenever this was taking place in a programme).  Half of Medical Schools already draw 40% - 100% of items from the 
common pool of questions. 
 
The common assessment items will be blue-printed in areas important for patient safety and employment, such as 
communication, consent, professional behaviour, prescribing and working within the UK ethics and legal framework.  Once 
agreement is reached on the themes, then application of knowledge questions, OSCE type stations or scenarios with marking 
criteria will be devised.  The expected performance in these would be calibrated using Foundation trainees.   
 
A definition of Common Content of Assessment is provided in Appendix K. 
 
Piloting 
As with the other recommendations, the extension of a common bank of assessment items to all UK Medical Schools and 
including clinical scenarios (OSCEs) will be subject to detailed piloting and evaluation.   
 

4.4 Clinical communication 

It was only possible to take legal advice once the options had been assessed.  The advice (Appendix A) does however have 
profound implications for employers. The barrister pointed out to the Steering Group that Article 53 of the EU Directive on the 
Mutual Recognition of Professional Qualifications states that: 

Persons benefiting from the recognition of professional qualifications shall have a knowledge of languages necessary 
for practising the profession in the host Member State. 
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He confirmed that ‘in the case of doctors it would be lawful to require a standard of language proficiency commensurate with 
clinical practice.  On this basis, requiring more than just basic English language ability would be consistent with the Directive’. 
At its final meeting on 9 September 2009 the Steering Group agreed that reassuring employers that Foundation Doctors were 
able to communicate safely and effectively with patients and colleagues was highly desirable. It would therefore seem prudent 
to take forward work around the implications of this Opinion. 

 
5.0 Recommendations 

Having considered the range of evidence, the full recommendations of the Steering Group are that: 
5.1 The current mechanism for allocation/selection is not sustainable in the long term and so work must begin immediately 

to pilot alternative evidence-based mechanisms of allocation/selection. 
5.2 Job analyses should be undertaken for the Foundation Programme in order that selection tools might be based on a  

more detailed person specification that should include safe clinical communication in English  
5.3 A co-developed question bank should be extended to all UK Medical Schools.  Within three years all UK Medical 

Schools should draw a minimum of 15% of their final examination questions from this common pool.  They would not 
use the same questions in each examination – rather questions that had been written, tested and validated collectively. 

5.4 Work should begin to develop and pilot Situational Judgement Tests (SJT) which would assess the professional 
behaviour, judgement and fitness for purpose of applicants based on a detailed personal specification.   

5.5 UK Medical Schools should work together to develop a common framework which will be used by all schools to provide 
a fine grain (differentiated) ranking of education performance of applicants in Medical School.  The impact of using this 
measure of educational performance should be piloted against current procedures.    

5.6 Successful pilots of each of the selection tools, independently and in combination, are a pre-requisite for any change to 
be implemented.  The relative weighting of two components will be informed by modelling the data gathered during 
piloting and will aim to produce the most valid and reliable composite score. 

5.7 There should be consultation with students, employers and other stakeholders as to the preferred matching algorithm 
5.8 A tracking mechanism should be introduced so that progress of all doctors through the Foundation Programme and 

beyond can be linked to initial selection.  This will enable thorough evaluation of the effectiveness of the proposed 
selection option. 

5.9 The new selection tools should not be implemented before the 2012 Foundation Programme so as to allow sufficient 
time for in-depth piloting and further consultation and communication with key stakeholders. 

5.10 A feasibility study should be commissioned as a matter of urgency to provide: 
• A detailed plan as to how the new approach is intended to work, including the identification of any significant 

assumptions, options or uncertainties, and definition of what constitutes the success of the new 
arrangements, and how these will be measured 

• Identification of any significant constraints to the way forward 
• Identification of all of the key conditions that must be met in order for a successful outcome to be achieved 

and investigation of the conditions to confirm that they can be satisfied. 
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MEDICAL SCHOOLS COUNCIL 
 

RECRUITMENT TO THE UK FOUNDATION PROGRAMME 
 
 

_____________ 
 

OPINION 
_____________ 

 

1. I have been asked to advise the Medical Schools Council on some aspects of a proposed new system 

for allocating places to doctors on the UK’s Foundation Programme, which is the programme under 

which doctors undertake their first full time placements in clinical practice as part of completing their 

medical training.  I have been asked to consider whether some aspects of the proposed system would 

be compliant with EU law.  I should mention also that the system would have to comply with UK public 

law standards of reasonableness and fairness. 

 

2. I set out below the questions which have been put to me, with my views on each question. 

 

3. Before doing so, I indicate the legal framework as to the recognition of medical qualifications across 

Europe.  

 

4. Article 39 of the EC Treaty secures freedom of movement for workers within the Community. It prohibits 

any discrimination based on nationality as regards employment, remuneration and other conditions of 

work and employment. 

 

5. Article 43 prohibits restrictions on the freedom of establishment of nationals of a Member State in the 

territory of another Member State. Article 49 prohibits restrictions on the freedom to provide services 
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within the Community in respect of nationals of Member States who are established in a Member State 

other than that of the person for whom the services are intended. 

 

6. The principal EU Directive in this context is 2005/36/EC, a consolidating Directive covering a range of 

professions.  It is intended to facilitate (amongst other things) the free movement of doctors and the 

mutual recognition of their diplomas, certificates and other evidence of formal qualifications.   The 2005 

Directive replaces Directive 93/16/1/EEC. 

 

7. Under the Directive each Member State should recognise the diplomas, certificates and other evidence 

of formal qualifications awarded to nationals of Member States by the other Member States by giving 

such qualification the same effect in its territory as those which the Member State itself awards.  Article 

12 requires equal treatment of qualifications.  

8. Article 24 deals with the requirements which medical training must meet for the diploma, certificate or 

other evidence of formal qualifications awarded following that training to be recognised in other Member 

States.  

 
 

9. Article 24 provides as follows:- 
 

 
Article 24 
 
Basic medical training 
1. Admission to basic medical training shall be contingent upon possession of a diploma or certificate 
providing access, for the studies in question, to universities. 
2. Basic medical training shall comprise a total of at least six years of study or 5 500 hours of theoretical 
and practical training provided by, or under the supervision of, a university. 
For persons who began their studies before 1 January 1972, the course of training referred to in the first 
subparagraph may comprise six months of full-time practical training at university level under the 
supervision of the competent authorities. 
3. Basic medical training shall provide an assurance that the person in question has acquired the 
following knowledge and skills: 
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(a) adequate knowledge of the sciences on which medicine is based and a good understanding of the 
scientific methods including the principles of measuring biological functions, the evaluation of 
scientifically established facts and the analysis of data; 
(b) sufficient understanding of the structure, functions and behaviour of healthy and sick persons, as well 
as relations between the state of health and physical and social surroundings of the human being; 
(c) adequate knowledge of clinical disciplines and practices, providing him with a coherent picture of 
mental and physical diseases, of medicine from the points of view of prophylaxis, diagnosis and therapy 
and of human reproduction; 
(d) suitable clinical experience in hospitals under appropriate supervision. 

 
 

 
10. The Directive has been implemented in the UK through amendments to the Medical Act 1983 and 

through the European Communities (Recognition of Professional Qualifications) Regulations 2007 (SI 

2007/2781).    The detail of those Regulations does not appear to be relevant to the present discussion.  

(For completeness, I add that, earlier this year, the UK was found by the European Court in case C-556 

08/Commission v UK to have been late in implementing the Directive, but nothing turns on that here.)  

 

11. Section 3 of the Act, in its present form, provides as follows:- 

 
 

3.— Registration by virtue of primary United Kingdom or primary European qualifications. 
(1) Subject to the provisions of this Act any person whose fitness to practise is not impaired and 
who-  
(a) holds one or more primary United Kingdom qualifications and has satisfactorily completed an 
acceptable programme for provisionally registered doctors; or 
(b) being a national of any relevant European State, holds one or more primary European 
qualifications,  
 
is entitled to be registered under this section as a fully registered medical practitioner. 
 
(2) Any person who- 
 
(a) is not a national of a relevant European State; but  
 
(b) is, by virtue of an enforceable Community right, entitled to be treated, for the purposes of access 
to and pursuit of the medical profession, no less favourably than a national of a relevant European 
State, 
 
shall be treated for the purposes of subsection (1)(b) above as if he were such a national. 

  

http://login.westlaw.co.uk/maf/wluk/app/document?src=doc&linktype=ref&&context=49&crumb-action=replace&docguid=I3D1EB970747D11DCBE3EDEFC33092FDF�


Appendix A         Legal Opinion 

 26 

12. Section 17 explains the meaning of “primary European qualification”.  In broad summary, for presently 

relevant purposes, the term refers to qualifications listed in the Directive and which comply with its 

requirements.  Section 55 indicates that “relevant European State” means a European Economic Area 

State or Switzerland (the EEA comprises the EU States plus a few others)1. 

  

13. Section 15A provides for provisional registration for nationals of relevant European states who have 

completed basic medical training under Article 24 in order to enable them to obtain employment for the 

purposes of obtaining clinical experience and so to obtain a primary European qualification.   

 

14. Thus, a European doctor may either complete his or her training (including the clinical element thereof) 

in a relevant European State and then seek full registration in the UK, or may take a route similar to that 

taken by UK doctors, undertaking a medical degree and then entering the Foundation Programme (with 

provisional registration) so as to complete the training.  The entitlement to full registration is achieved 

when the clinical element of training has been completed (in UK terms, after completion of the 

Foundation year). 

 

15. I do not think that section 15A is to be read as guaranteeing a job to every European applicant.  The 

section is expressed to have effect “for enabling a national of a relevant European State to be employed 

                                                 
1 The “primary United Kingdom qualification” is defined by section 4(3) of the 1983 Act.  In most cases, this is a medical degree (see the full 
list of qualifications below).  A UK trained doctor qualifies for full registration by obtaining a primary UK qualification and then undertaking the 
Foundation year. 
 
4(3) In this Act “primary United Kingdom qualification” means any of the following qualifications, namely—  
(a) the degree of bachelor of medicine or bachelor of surgery granted by [a body or combination of bodies included in the list maintained 
under subsection (1)]2 ;  
(b) licentiate of the Royal College of Physicians of London [ or the Royal College of Surgeons of England]3 or the Royal College of 
Physicians of Edinburgh or the Royal College of Surgeons of Edinburgh or the Royal College (formerly Royal Faculty) of Physicians and 
Surgeons of Glasgow;  
(c) membership of the Royal College of Surgeons of England [granted before the coming into force of section 1 of the Medical Qualifications 
(Amendment) Act 1991];  
(d) licentiate in medicine and surgery of the Society of Apothecaries of London. 
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for the purpose of enabling him to acquire the clinical experience under appropriate supervision which he 

needs in order to obtain a primary European qualification”.  The entitlement conferred by the section is to 

be provisionally registered, not to be employed. 

 

16. Those undertaking the Foundation year become employees of NHS bodies.  This is important because, 

quite apart from any question of recognition of qualifications, employees are entitled to be treated on a 

non discriminatory basis under EU and domestic law.  In addition, however, the fact that those seeking 

to enter the Foundation Programme are applying for jobs may be significant in establishing that the 

proposed new system complies with the Directive if, as appears to be the case, the system is not about 

recognising qualifications but about allocating jobs.  

 

17. The European Court explained the purpose and effect of the predecessor to the present Directive in the 

case of Hocsman [2000] ECR I 6123:- 

 
33 The function of directives which lay down common rules and criteria for mutual recognition of 
diplomas is thus to introduce a system in which Member States are obliged to accept the 
equivalence of certain diplomas and cannot require the persons concerned to comply with 
requirements other than those laid down by the relevant directives. 

 
 
 

18. See also Colegio de Ingenieros [2006] ECR I-801 (a case concerning engineering qualifications) at para 

18:- 

 

differences in the organisation or content of education and training acquired in the Member State of 
origin by comparison with that provided in the host Member State are not sufficient to justify a refusal 
to recognise the professional qualification concerned. At most, where those differences are 
substantial, they may justify the host Member State's requiring that the applicant satisfy 
compensatory measures, either a period of adaptation or an aptitude test. 
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19. Accordingly, to comply with the Directive and the Act, the system for allocating places on the Foundation 

Programme must not involve the imposition of any requirement as to the form and content of training or 

the nature of a qualification which is not permitted by the Directive.  In addition, to comply with the 

Directive and with general principles of European law, the system must operate in such a way that it 

does not discriminate against candidates for any reason relating to the candidate not being trained in the 

UK. 

 

20. The outline proposals which I have been asked to consider do not appear to me to offend against the 

Directive or against the principle of non discrimination, but I stress that it will be necessary to test the the 

detail of the proposals against the relevant legal principles once the details are worked out.   I expand on 

this general expression of my view below, by reference to the specific questions raised in my 

instructions. 

 

Question 1: Can an administration fee be charged for the proposed Situational Judgment Test? 

 

21. In my opinion, charging a fee to all applicants would be lawful.  The fact that some applicants might 

receive assistance from medical schools in paying the fee would not be significant provided that the fee 

is fairly and equally applied across the board.  If there were something like a waiver of the fee to all UK 

applicants, that would be discriminatory and unlawful, but I do not understand any such waiver to be 

proposed. 

 

Question 2: 

(1) How reasonable is it to ask non-UK Medical Schools to provide information that meets the same standard 
framework, set by the UK stakeholders, as UK Medical Schools? 
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(2)  How reasonable is it to require the formal collection of the above described information, given the potential extra 
work involved for medical schools? 
 
(3)  How acceptable is it to require the medical schools to give the position of the applicant in the class list in relation 
to his/her peers? 
 
(4)  How acceptable is it to require independent verification of that position in the class list, of any applicant (UK and 
non-UK), for the purposes of audit and quality assurance? 
 
(5) Would it be acceptable to exclude the applicant if the position in class had been falsified, i.e. the agreed standard 
framework for Educational Performance ranking had not be adhered to? 
 
(6) What, if anything, would the Steering Group need to change to ensure the Educational Performance component 
of the selection process was reasonable, acceptable and met the requirements of EU Employment Law? 
 
 

22. When this question was first put to me in a different form, I was concerned that it was proposed to ask 

non-UK medical schools to confirm that they had adhered to a training framework as applied in the UK.  

If that had been the proposal, it would probably have contravened the Directive by imposing a 

requirement not specified or permitted by the Directive for recognition of training or qualifications. 

 

23. After discussing the matter in conference, however, I understand that what is proposed is that all medical 

schools, UK and non-UK, should be asked to provide information showing the relative position within a 

class of an applicant to the Foundation Programme.  This information will be used in matching applicants 

to jobs. 

 

24. As to sub question (1), I do not see the general concept of the proposal as offending against EU law.  

Gathering information for the purposes of allocating jobs does not entail failing to recognise qualifications 

or imposing requirements as to qualifications over and above those provided for by the Directive.  Please 

note, however, the potential concern which I mention in paragraph 30 below.  This is an area where the 

detail of the proposal will have to be carefully analysed in due course. 
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25. As to (2), the collection of the information may impose some administrative burden on medical schools, 

but this does not impact on the free movement rights of candidates, and does not appear, in domestic 

public law terms, to impose an irrational burden. 

 

26. As to (3), see paragraph 24 above.  I cannot see why it should not be possible for medical schools to 

provide the information requested, and do not think that seeking such information would contravene EU 

law.  There would be no element of discrimination as all schools would be asked for the information. 

 

27. As to (4), I am not sure what form verification or auditing might take in this context, but in principle any 

decision making body concerned with allocation of public resources could reasonably seek to satisfy 

itself of the genuineness of information provided to it. Care would have to be taken not to apply any 

verification or auditing requirements in a discriminatory fashion by, for example, seeking verification in 

respect of a much higher number of candidates from one country as compared to the UK or other 

countries. 

 

28. As to (5), I would regard it as always acceptable to exclude candidates who commit any form of fraud in 

relation to an application.  No principle of EU or public law would preclude excluding a candidate who 

gives false information in support if a job application. 

 

29. It is difficult for me to comment further in relation to (6) without seeing more precise details of the 

proposed information requirement.  In principle, however, requiring information as to candidate ranking 

in group does not appear to me to be objectionable. 
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30. With further reference to (6), and touching again on (1), I understand that it may be proposed to assess 

professional behaviour, communication skills etc as well as knowledge, and for all Schools to agree a 

common (yet to be agreed) framework. I have to express a concern that, if the proposed system tends 

towards requiring a common approach to training or assessment which could go beyond the minima 

specified in the Directive, there could be difficulty, by reference to the legal principles set out above.  As 

mentioned above, we will have to look carefully at the detail. 

 

Question 3: Can a situational Judgment test be used as a discriminator between applicants? 

 

31. I can see no reason why such a test could not be employed, provided that the test is applied to all 

candidates and is not discriminatory in content. 

   

32. There is a difference between applying a requirement for the recognition of a qualification which is not 

laid down by the Directive and applying to all candidates for appointments a non discriminatory 

requirement to take a test as part of the process of applying for a position. 

 

Question 4:  Could candidates be required to take the test at one location in the UK? 

 

33. I can see no objection to requiring candidates to take the test at a particular location in the UK.  

Overseas candidates would, after all, be seeking to work in the UK and would, if successful, have to 

relocate in any event.  The requirement to travel to participate in a job selection enterprise is a facet of 

free movement, not a bar to it.  A candidate living in the far north of Scotland might find it at least as time 

consuming and expensive to travel to London as would a candidate living somewhere in continental 
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Europe (indeed, a candidate coming from Paris could travel to London in less time and at less cost than 

a candidate from, say, Orkney). 

 

Question 5: Could an application be rejected if the applicant does not meet the person specification for a Foundation 

post? 

 

34. So long as the person specification does not call for training or qualification in excess of the 

requirements of the Directive, and does not impose any requirement which would discriminate against 

non UK applicants (note here that the Directive permits a language requirement: see ), it ought not to 

raise any difficulties under EU law.  Note here that the Directive permits a language requirement.  Article 

53 provides as follows:-  

 

Persons benefiting from the recognition of professional qualifications shall have a knowledge of 
languages necessary for practising the profession in the host Member State. 

 

The knowledge shall be such as is necessary for practising the profession, so in the case of doctors it 

would be lawful to require a standard of language proficiency commensurate with clinical practice.  On 

this basis, requiring more than just basic English language ability would be consistent with the Directive. 

 

Question 6:  Does the allocation of places at the beginning of the final year of the degree course raise any issues? 

 

35. This does not appear to raise any EU law issue, and would not be susceptible to challenge on domestic 

public law grounds unless irrational or plainly unfair.    I can not see any obvious grounds for saying that 

a system operated in this way would be irrational or unfair. 
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An additional point on Post Graduate Deans 

 

36. I have been asked whether the provision of clinical training by Post Graduate Deans who may not be 

attached to universities would be consistent with the Directive.  I think that it would be, so long as the 

training is “under the supervision of a university”.  The university can delegate training.  See Article 24.2.  

Under article 24.3(d), clinical training must be under “appropriate supervision”.  

 

37. A question has been raised as to how a person who is excluded from the Foundation Programme 

because of unsatisfactory performance but who has no connection with a UK university could appeal 

against such exclusion.  I do not have any information about the proposed exclusion or appeal system (I 

infer that persons attached to UK universities may have rights of appeal to those universities, but I do not 

have details on this), but observe that all persons on the Programme ought to be afforded equivalent 

rights to challenge decisions made in relation to their training.  The Directive does not guarantee a right 

to complete training regardless of performance, but there should be no discrimination on grounds of 

nationality or other prohibited ground in relation to the availability of appeal rights. 

 

Conclusion 

 

38. I hope that my views on the matters raised are sufficiently clear from what I have said above.  I should 

add that, as the proposals are currently at a formative stage, it would be prudent for further advice to be 

taken when the proposals reach what a more developed and detailed form. 

 

39. Please do not hesitate to contact me should you wish to discuss this matter further. 
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Gerard Clarke 

Blackstone Chambers 

3rd September 2009 
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Characteristics of the Current System for Selection into the Foundation Programme 
 

UKFPO Foundation Programme Rules Group 
The Foundation Programme Rules Group is responsible for defining the rules and processes for recruitment to the Foundation 
Programme.  The Rules Group comprises representatives from all major stakeholders, including COPMeD, Foundation School 
Directors, the GMC, Medical Schools, BMA Medical Students Committee, NHS Employers, the four UK health departments and 
the UKFPO. All major changes to the recruitment process proposed by the Rules Group are subject to legal scrutiny and 
equality impact assessment. Written proposals are then submitted to the four UK health departments and to the Foundation 
Programme Standing Committee (which acts as the governing body for the UKFPO) for approval. 
 
Certification of competence 
In the UK, the General Medical Council (GMC) certifies competence to practise as a doctor, and specifies the legally required 
minimum standards.  UK Medical Schools base their curricula on the framework set out by the GMC (Tomorrow’s Doctors) and 
determine their procedures for assessing whether students should graduate and become licensed to practise with provisional 
registration with the GMC.  Schools do so in accordance with the standards and outcomes set by the GMC’s Undergraduate 
Board in Tomorrow’s Doctors,1 as verified both by external examiners and by the Committee’s procedures for Quality 
Assurance of Basic Medical Education (QABME).  The system of continuous external examiner scrutiny and of formal QABME 
visits twice every ten years provides the GMC with the evidence it requires to confirm that the education delivered by UK 
Medical Schools prepares Foundation doctors with the knowledge, skills, attitudes and behaviours to assure patient safety.   
 
In 2005, the GMC undertook an extensive study of the need for a common final examination2, and later published a Strategic 
Proposal for Assessment3 in which it recommended consideration of the implications of either shared questions within UK 
Medical School final examinations or a single national examination.  In this Option Appraisal, the Steering Group has 
considered the use of a national assessment taking place in addition to, and before, finals as a means of reliably ranking all 
applicants for Foundation training.  It has not considered the merits of replacing current finals with a national assessment as a 
means of certifying graduating doctors. The use of shared questions within UK Medical Schools has also been considered in 
depth by the Steering Group. 
 
History of recruitment to medical training posts 
A national recruitment process for the Foundation Programme was introduced in 2005 for programmes beginning in 2006, with 
seven of the 17 Deaneries recruiting on line through the Multi-Deanery Application Process (MDAP)4.  The process was 
developed by a UK Strategy Group, which included the four Chief Medical Officers.  MDAP introduced common, nationally 
agreed person specifications, application forms and scoring guidelines, and facilitated applications into Foundation Schools 
remote from the home Medical School.  Applications included personal statements which were considered difficult to score 
objectively. The proposal to interview, for example, the lowest scoring 5% of candidates was rejected by consultants and 
students. 

                                                      
1 A revised edition is due to be published in autumn 2009. 
2 http://www.gmc-uk.org/education/documents/strategic_outcomes_final_report_jun_2006.pdf 
3 http://www.gmc-uk.org/education/documents/strategic_proposal_for_assessment.pdf  
4 Developed by the West Midlands Deanery in 2000, the MDAP was later used by four deaneries in 2004.The MDAP removed several 
features of the original system, including interviews, the introduction of anonymised scoring of applications by panels, and appointment 
based on candidates with the highest scores receiving their first preference. 
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A fully internet-based recruitment process was introduced for programmes beginning in 2007 and which included all 17 
deaneries across the UK.  The Medical Training Application System (MTAS) included an online application form and an 
academic ranking provided by the candidate’s Medical School5 to determine the candidate’s overall score.  Eligibility criteria 
were also established.  Candidates were allocated to a Foundation School based first on their preference list, then their score.  
In the last application round, 93% were allocated to their first choice School.   
 
In 2007, the UK Foundation Programme Office (UKFPO) was established to take responsibility for coordinating the online 
recruitment process across the UK.  Unlike MDAP, there is a single national application round, and completed forms are scored 
across white space questions, which are mapped against the national person specification. 
 
Current UK recruitment process  
The recruitment process comprises three main steps: national selection into Foundation training through a) exclusion of those 
not qualified to proceed and b) allocation to a Foundation School through a process of matching to ranking/preference, and c) 
matching to a specific programme within the Foundation School (local process).  This Option Appraisal encompasses a review 
of parts a) and b), but is not charged with reviewing in detail the processes involved with matching to Foundation Posts at local 
level, the Academic Foundation Programmes, special circumstances, linked applications nor selection into the Defence. 
 
Figures made available to this Option Appraisal by the UKFPO indicate that in the 2008/09 recruitment round, there were 7,004 
allocations for 7,075 available places.  60% of UK graduates applied to their local Foundation School.  Where the number of 
local graduates is not matched by the number of available Foundation Programme training posts, some regions such as London 
and Scotland are net exporters and some students are obliged to move.   
 
Eligibility checking  
All applicants to the Foundation Programme must confirm that they meet the Eligibility.  For applicants who have graduated 
from a UK Medical School within the previous 24 months, this is confirmed by the graduating Medical School. All graduates 
from EU and non-EU Medical Schools are required to complete Eligibility forms. As part of the Eligibility Criteria, applicants are 
required to demonstrate they meet the requirements for provisional registration with the GMC by the start of the Foundation 
Programme, including demonstrable English language ability, criminal records clearance and declaration of Fitness to Practise.  
All candidates are subject to pre-employment checks by their employing Trust.  No post is guaranteed until all eligibility checks 
have been undertaken and approved. An academic transcript and a letter of nomination from the Medical School Dean are also 
required. 
 
The UKFPO Eligibility Office requires all UK and non-UK candidates who qualified from Medical School more than two years 
previously, to pass an assessment of their clinical skills.  In 2009 there were 577 applications from outside of the EU, down from 
1,100 in 2008.  Medical Schools are invited to tender to host the clinical skills assessments.  In 2008 and 2009, the University of 
Manchester was awarded the contract.   
 
In 2009 there were 577 applications from overseas, down from 1,100 in 2008.  Of these, 186 met the eligibility requirements 
and UKFPO person specification.  Non-EU nationals and UK nationals without EC rights who graduate from outside of the EU 
are also required to prove their Professional Linguistics Assessment Board (PLAB) status. The PLAB examination, a GMC 

                                                      
5 Medical Schools determined the method of awarding points through the academic quartile system. 
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requirement, is a written three hour knowledge examination, an English language test, and a clinical assessment through 16 
five-minute mini-exams. Non-EU nationals are required to provide evidence of their right to work as a doctor in training in the 
UK.  Candidates without proof of the right to work may apply for the UK Foundation Programme, and provided they meet 
minimum eligibility criteria and there are sufficient places available, may subsequently apply for a Trust to sponsor their visa 
application.  The costs incurred for additional tests to demonstrate eligibility requirements and for registration with GMC are met 
by the individual applicant.6 
 
The UKFPO makes reasonable allowances for applicants to the Foundation Programme with refugee status, on an individual 
basis, in recognition that it may be difficult for these candidates to produce the necessary paperwork to prove their eligibility.  
There have been small numbers of candidates with refugee status in 2007 and 2008.  The Steering Group does not recommend 
changes to the consideration of refugee doctors. 
 
Online application form and white space questions 
The UKFPO website provides information on programmes available in all Foundation Schools, the application form and the 
online guidance two weeks in advance of the application period.  During this time, candidates register and their details are 
checked against eligibility requirements.  Candidates have two weeks to complete and submit their application form, to include 
their rank of all 26 Foundation Schools in order of preference.  In 2008, the online application form included eight competency 
based questions mapped against the person specification.  Anonymised application forms are scored by the candidate’s first 
choice Foundation School by NHS clinicians, which has an opportunity cost.  Each form is scored horizontally by a panel of two 
trained people, at least one of whom is a clinician, using nationally agreed scoring criteria.  10% of applications are randomly 
selected for verification, and 5%-10% of applications are re-scored by different panels for quality assurance.   
 
Academic quartile ranking 
Each Medical School Dean issues a statement to the UKFPO providing a verifiable academic quartile ranking for each 
applicant, based on a local ranking of academic performance in comparison with other students at the same Medical School.  In 
2008, 34 points were awarded for the fourth quartile, 36 points for the third quartile, 38 points for the second quartile and 40 
points for the first quartile.  The means of obtaining this rank is defined locally by each Medical School, and is usually based on 
a combined weighted score of performance in third and fourth year assessments.   
 

Allocation to Foundation School (national level) 
Candidates receive a score based on their responses to white-space questions on the application form (60%) and the academic 
quartile from their Medical School (40%).  Candidates are allocated to Foundation Schools through an algorithm firstly on their 
geographical preference, then their score.  Candidates with the same score at the bottom cut-off for allocation to a specific 
school are then randomly allocated.  Once all first choices have been allocated, candidates are allocated according to their 
score to the next choice school on their list with vacancies.   
 
Matching to Foundation Track (local level) 
Candidates rank the programmes available in their allocated Foundation School.  The method for matching students and 
programmes varies locally, and may include an interview.  The score of the UKFPO process is used in this matching process by 
most schools.  Candidates are informed of their programme match via the online recruitment system.  The employing Trusts run 
pre-employment checks such as Criminal Records Bureau clearance and references. 

                                                      
6 The current fees are listed on http://www.gmc-uk.org/doctors/fees/index.asp  
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Special circumstances 
Medical Schools may recommend individual students to be allocated to a particular Foundation School on the grounds of 
special circumstances (family, caring, health or educational reasons).  Candidates apply to their Medical School for pre-
allocation, and requests are considered by a local panel.  Approval results in candidates being pre-allocated to a Foundation 
School providing that they meet minimum criteria through the UKFPO application process.  In 2008/09 there were 224 
applicants for pre-allocation due to Special Circumstances, of which 204 applications were approved.7 
 
Linked applications 
Linked application forms enable two candidates to be allocated to the same Foundation School (with spaces available at the 
level of the lower score of the two candidates).  This was first introduced in 2008.  Candidates with special circumstances may 
not apply for a linked application. 
 
  

 
7 UKFPO data. 
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International Expert Panel Summary Report on Recruitment to UK 
Foundation Programme 
 
 

1. Introduction 
1.1. An independent International Expert Panel was convened by the Recruitment to Foundation Programme Steering Group 

to provide expert advice on a review of current and alternative methods for selection into the Foundation Programme. The 
role of the Expert Panel was to develop a consensus view regarding appropriate selection options for the Foundation 
Programme, based on their knowledge and expertise and informed by three commissioned literature reviews. The aim of 
this report is to summarise the views of the Panel and provide the Steering Group with a set of weighted selection options, 
along with suggested actions. 

1.2. The members of the Expert Panel were as follows:  

•  Professor Fiona Patterson   (Chair, City University, London)   
•  Dr Henk van Berkel    (Maastricht University) 
•  Professor John Bligh    (Peninsula Medical School) 
•  Professor Alison Bullock   (Cardiff University) 
•  Dr Kelly Dore    (McMaster University) 
•  Professor Eamonn Ferguson  (University of Nottingham) 
•  Professor Richard Hays   (Keele University) 
•  Professor Neil Johnson   (University of Warwick) 
•  Professor Chris McManus   (University College London) 
•  Professor Harold Reiter   (McMaster University) 

 
•  Ms Victoria Carr    (Supporting Officer, City University, London) 
•  Professor Paul O’Neill    (Steering Group chair, University of Manchester)  

     
1.3. The terms of reference for the International Expert Panel were that the Panel would: 

•  Consider the findings of literature reviews which have been commissioned to scope the empirical evidence from 
around the world for each of the different selection methods under consideration: interviews, national 
examination, white space questions, structured record of achievement, any other method. 

•  Suggest the range of options from the literature review evidence and their own expert knowledge. 
•  Provide a qualitative assessment of the options based on their expertise in medical education and recruitment.   
•  Provide an account as to how the information assessed was evaluated and conclusions drawn. 
•  Suggest mechanisms by which the option(s) viewed as most appropriate might be piloted and further developed 

to provide a workable mechanism for national adoption. 
•  Engage with stakeholders to explain the evidence and rationale behind the recommendations and to reflect upon 

the reactions and consider any necessary adjustments. 
•  Share information proactively and work closely with Cost Benefit Analysts to ensure all evidence presented to the 

Steering Group is consistent, and as well informed as possible. 
 

1.4. An initial meeting of the Expert Panel was held on 27th March 2009. Following a discussion of the terms of reference, the 
Panel agreed to: 

•  Review the Foundation recruitment system, its strengths and weaknesses. 
•  Evaluate the options for selection methods using all available evidence.  
•  Assess the evidence regarding proposed selection methods, both from the literature reviews and from personal 

experience/expertise, in the context of several evaluation criteria (suggested by the Expert Panel, following 
guidance from the Steering Group), and placing the evidence in the appropriate context. 

•  Identify where there are gaps in the evidence regarding the current or suggested methods (e.g. information on 
those who the system has failed, relative performance of Foundation doctors). 
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1.5. At the initial meeting of the Expert Panel, the task requirements were reviewed. Following this, the Chair invited each 
Panel member to prepare and submit individual comments informed by the literature reviews. A preliminary analysis of 
existing Foundation Programme data was also conducted. 

1.6. The Expert Panel was asked to provide a qualitative assessment of options based on their expertise in medical education 
and recruitment, and an account of how the information was evaluated and conclusions drawn. The initial evaluation 
criteria below were used to review each selection method. The Panel discussed whether certain criteria (e.g. reliability and 
validity) should be distinguished as more important or should constitute a minimum standard for evaluating potential 
selection methods. 

•  Evidence of reliability 
•  Evidence of validity 
•  Capacity for discrimination / ranking 
•  Fairness & legality 
•  Candidate reactions 
•  Stakeholder acceptance 
•  Utility (time & costs to develop/implement) 
•  Administrative practicality 
•  National and regional considerations 
• Risks 
• Where further evidence is required 

1.7. A second meeting of the Expert Panel was held on 6th May, where the Panel discussed individual comments and began 
working towards a consensus view. After this meeting, an initial draft of the report was prepared on which Panel members 
commented. A final meeting of the Expert Panel was held on 29th May, following which Panel members presented their 
conclusions and implications for the Steering Group.  A final version of this report was submitted in June 2009.  

2. Purpose & Context of Foundation Programme Selection 
2.1. The context of recruitment to the UK Foundation Programme contains a range of complex issues that need to be 

considered in evaluating potential selection methods. It was essential to clarify the nature and purpose of the selection 
process at the outset. In determining the scope of the project, the Panel identified three stages to the current Foundation 
selection process: 

•  Stage 1: National selection onto the Foundation Programme through (a) exclusion/ de-selection of those not 
qualified to proceed and (b) allocation to a Foundation School through a process of matching to 
ranking/preference. 

•  Stage 2: Allocation within Foundation Schools to a specific Trust/scheme/post (with variation in tools 
employed at this stage). 

•  Stage 3: Pre-employment checks by Trusts for jobs/employment (with variation between Trusts in assessment 
tools employed at this stage). 

It was agreed that only Stage 1 (a & b) would be considered by the Panel. Stages 2 & 3 were outside the scope of the 
review, although it was recognised that rankings from Stage 1 were likely to be used at Stage 2. It was also noted that 
issues of employability and patient safety remain crucial to the context and need to be considered.  

2.2. Historically there have been Foundation Programme places available for all (or almost all) candidates. The purpose of 
the present system is therefore primarily allocation of posts, through deselection of those considered unsuitable and 
ranking of suitable candidates in order to facilitate matching. However, as the competition ratio may increase in future, 
the recommended selection option also needs to consider the potential for selection in a competitive environment. It is 
important to note that any increase in competition ratio beyond 1:1 (small or great) would have a major impact on the 
process. It was agreed that recommendations regarding selection methods would usefully take the form of a plan based 
primarily on allocation that could also account for the event of over-subscription to the Foundation Programme. It was 
suggested that the process could be seen as selection in either case, as candidates must meet specified criteria from 
the Person Specification.   

2.3. Whilst the objective is to identify a single process for all applicants to the Foundation Programme, it was agreed that the 
selection process identified may potentially include assessments which certain groups of candidates would be exempt 
from, or referred to, on the basis of meeting/failing to meet certain pre-defined criteria. However, it must be ensured that 
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any such process was legally defensible and that any selection criteria must be made explicit in the Person 
Specification. 

2.4. The Panel suggested that it is important to clarify and consider the different overall visions of how medical education and 
clinical care fit together in the UK and how the selection process accounts for these:  

• A unitary system is based on assumptions that the quality of education and training provided by all medical 
schools (UK and EU) and UK Foundation schools are comparable and that the aim of the process is to provide 
graduates to the whole of the UK.  

• A devolved system accepts that there is variation in the attributes of graduates and the requirements of 
employers and the profile of training offered by NHS Trusts and therefore there will be competition to secure the 
best candidates/posts. In this scenario there would be added value to the NHS in being able to match the right 
candidates to the right Foundation schools and posts.  

The assumptions made about the nature of the system will have implications for the structure and content of the 
selection process. The prevailing current assumption is that all Foundation schools are comparable (unitary system). 

2.5. The Panel agreed that further work is urgently required regarding the criteria to be targeted in the Foundation selection 
process. Views on the critical attributes of Foundation doctors are likely to vary between patients and employers, 
candidates and educators. The issue of what attributes should be targeted for selection is complicated by the nature of 
the Foundation Programme as both the final stage of basic medical education and the first stage of employment in the 
NHS. The current UKFPO Person Specification is based on broad criteria derived from Tomorrow’s Doctors, The New 
Doctor and Good Medical Practice. However, it was noted that there are no detailed interpretations of the standards 
required by Tomorrow’s Doctors for candidates entering the Foundation programme and further research and 
development work on the UKFPO Person Specification is therefore recommended. Conducting a thorough job analysis is 
strongly recommended in order to develop robust, defensible selection criteria. Outputs from a specific job analysis 
(using established methodologies) will provide a more precise Person Specification for the Foundation Programme (NB It 
is assumed that there will be a single Person Specification to cover all Foundation Schools). This will be critical in 
ensuring that selection criteria are operationalised appropriately, in guiding choice of appropriate selection methods and 
enhancing the validity of the selection process in the long term. 

2.6. In addition to the technical properties of proposed selection methods, it is essential to consider their appropriateness 
within the specific context and needs of selection into the Foundation Programme. In particular, it is vital that the 
preferred selection option should be acceptable to the various key stakeholder groups including candidates, employers, 
medical schools, Departments of Health, UKFPO, amongst others. Some methods that are legally defensible and thus 
‘fair’ would not be acceptable (e.g. random allocation). Decisions about the most appropriate process for selection will be 
driven by various political factors as much as by scientific evidence, although it is essential that the selection process 
meets minimum evidence for reliability, validity and fairness. Candidates’ perceived fairness of the recruitment process is 
an important factor regarding the acceptability of the system.  

3. Evaluation of Current Methods 
3.1. The Panel was asked to consider the strengths and weaknesses of the current process for Foundation selection. It was 

agreed that it was important to note how well the current selection system appears to have worked to date. Perceived 
advantages of the current system include the centralised process, the high proportion of candidates receiving their first 
choice, the fact that the system is well-understood, allows geographic flexibility and takes some account of individual 
needs.  

3.2. It is important to understand the motivation, and evaluate the need, to adapt or change the current system. Some of the 
concerns about the current system relate to the specific methods used for ranking candidates, i.e. academic quartiles 
and white space questions, and the potential for these to be subject to legal challenge. Having reviewed these issues 
(informed by empirical analysis of recent data provided by the UKFPO; see 3.4), the Panel suggested that the rationale 
for using academic quartiles (as opposed to some other form of division) and for the points assigned to these, was 
unclear. Further, the Panel identified issues regarding standardisation and checking of international quartiles. Problems 
with the current white space questions approach include the potential for plagiarism/faking/coaching, limited shelf life 
and reliability issues. The potential for academic achievement questions to reward institutional structure rather than 
individual behaviour (e.g. schools where all students intercalate) was also noted. 

3.3. The Panel identified other issues with the current system, including concerns about geographic flexibility and 
oversubscription in some areas (e.g. London), and depersonalisation (lack of a ‘human element’ to the process). A 
particular concern with the current system is that there is no available evidence regarding effectiveness, as predictive 
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validity data has not been analysed. This makes it difficult to gauge whether and how the current system requires 
changing. The Panel was unanimous in identifying a need to develop a tracking methodology to evaluate the current (or 
any new) system.  Subject to appropriate approvals, data relating to the performance of selection of doctors for 
Foundation should be linked to assessment data during Foundation training, to enable evaluation of the predictive 
validity of the current or future selection process. In the long term, this evaluation would help inform speciality selection 
processes. 

3.4. Technical reports on analyses of UKFPO data conducted on behalf of the Panel1 highlighted the impact and potential 
concerns regarding the current allocation algorithm. One of the perceived strengths of the current system is that 91% of 
graduates are allocated to their first choice school, however it was noted that this is inherent in the use of the current 
‘First Choice First’ algorithm and would occur even if ranking were to be allocated via a lottery. A concern of the current 
algorithm is the low choices allocated to the 9% of graduates who do not receive their first choice school; the median 
choice for those not placed in their first choice was 5th (2009) or 6th choice (2008). It was noted that the DCSF2 has 
excluded the use of the First Choice First algorithm on the basis that it creates tactical behaviour1. If this is the case, it 
must be acknowledged that all Foundation Programme data on choices made to date may have been influenced by 
tactical behaviour. The Panel and technical reports (Appendices 1 & 2) reviewed the properties of various alternative 
algorithms (e.g. ‘Serial Dictatorship’), although it was noted that special circumstances such as paired applications would 
need to be taken into account. If considering alternative algorithms, there needs to be agreement on the most important 
outcomes that the algorithm must achieve and identification of an algorithm that meets those outcomes with the highest 
degree of defensibility (e.g. stability3). 

4. Evaluation of Literature Reviews & Selection Methods 
4.1. The Expert Panel was asked to evaluate the evidence for proposed alternative selection methods (interviews, national 

examination, white space questions, structured record of achievement, any other method) using their own expertise and 
the commissioned literature reviews. The Panel extended its thanks to the research teams at the Universities of Durham, 
Newcastle and Warwick for their work with the literature reviews and suggested it would be helpful to make the three 
reports available publicly so that all parties can review the existing research literature.   

4.2. The key points of evidence from the commissioned literature reviews can be summarised as follows: 

• Traditional/unstructured interviews have low reliability and validity, whereas structured interviews have moderate 
reliability and predictive validity and positive user reactions. Multiple interview approaches offer stronger 
reliability and predictive validity than other interviewing techniques. 

• Performance on national licensing exams is a moderate predictor of performance in later clinical practice. The 
assumption that all graduates from UK medical schools can be ranked nationally on the basis of local results is 
not robustly supported. 

• Statements made in response to white space questions under tightly controlled conditions can have moderate 
predictive validity for subsequent performance. However, they are subject to plagiarism and can be expensive to 
score. 

• The predictive validity of portfolios/structured records of achievement is uncertain but they may show moderate 
reliability if designed and used appropriately. The cost of administering a portfolio assessment system 
comparable across medical schools is likely to be high and candidate acceptability appears to be low. 

• Assessment centres have value in allowing for a range of knowledge, skills and professional attributes to be 
evaluated in a time-efficient way, although they can be resource-intensive. 

• Behaviour which causes concern at undergraduate level has predictive validity for later clinical practice and a 
narrative summary of information relating to undergraduate behaviours may be of value for Foundation selection 
decisions. 

• Evidence suggests that selection tools focusing on professional attributes should feature in selection processes 
and will add a different insight into the candidate. 

4.3. It was clearly apparent from the literature reviews and from the expertise of the Panel that there is very little direct 
evidence to support any individual or combination of selection tools, and even less evidence in this specific context. The 

 
1 Analyses conducted by Professor Chris McManus and by Drs Rob Irving & David Manlove, University of Glasgow. 
2 DCSF: Department for Children, Schools and Families. 
3 If the matching algorithm is stable and a candidate asks why she was not allocated to a more preferred school, the answer is “because all 
of your preferred employers filled all of their posts with candidates having scores at least as high as you”. If matching is not stable, this 
answer cannot be given in at least some cases (see Appendix 2) 
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current evidence base is severely limited, with a lack of experimental work, and focuses primarily on undergraduate 
selection to medical school, which may not generalise to this context and can at best be considered a rough guide. 
There is a small but emerging literature base for entry into UK specialty/postgraduate training but no direct research on 
Foundation selection in the UK, or indeed, directly comparable systems internationally. Validation research here is 
urgently required (see above). The Panel noted further issues relating to the literature include the criterion problem (i.e. 
identifying an appropriate outcome measure to evaluate the effectiveness of selection tools), use of existing tools not 
designed for selection/ matching, little focus on prediction of negative behaviours, little focus on incremental validity and 
lack of meta-analytic studies4 in this area. In light of these limitations, the Panel agreed that any proposed changes 
would need rigorous piloting and evaluation.   

4.4. There was consensus within the Panel and from the literature reviews that multiple selection methods are needed to 
cover the broad range of relevant attributes required by the current Person Specification and to achieve sufficient 
reliability and validity of assessment. The Panel recognised that although multiple selection tools are optimal to enhance 
reliability and validity, the cost of operationalising a multi-method approach, such as assessment centres, may be 
prohibitive in this context if the focus is currently matching/allocation rather than high competition selection.  

4.5. The Panel agreed that, given the nature of the job role, suitable selection options should cover assessment of both 
clinical knowledge/skills and professional attributes. In the literature, this distinction is often referred to in terms of 
cognitive and non-cognitive attributes. There is support in the current research literature for testing of non-cognitive 
attributes (e.g. on the grounds that graduating doctors are relatively homogeneous academically) and consensus that 
these professional attributes are important for employability. One approach identified was the use of situational 
judgement tests to assess professional attributes (see note 4.10 below). 

4.6. Interviews. As reported in the literature reviews (and noted in 4.2), there is a considerable body of evidence to indicate 
that traditional unstructured interviews have low reliability and validity but structured interviews have moderate reliability 
and some evidence of moderate/good predictive validity. Approaches involving multiple interviews (e.g. Multiple Mini 
Interview (MMI) or Assessment Centre (AC)) could add further reliability and validity to the process. ACs offer 
advantages over other types of interview as they require candidates to demonstrate target attributes using a multivariate 
approach rather than relying on self-report. Interviews or other forms of face-to-face testing may be the most appropriate 
way to measure certain qualities and could also introduce the ‘human element’ perceived by candidates to be desirable. 
Considerable training and national calibration of interviewers would be required to ensure reliability and fairness. The 
Panel agreed that interviews are costly and complex to introduce on such a large scale (as with MMIs or ACs), making 
this approach difficult to justify unless the added value in this context could be clearly demonstrated.  

4.7. National examination. There is evidence from other countries that performance on national licensing examinations 
(taken some time before qualifying), is a moderate predictor of performance in later clinical practice. A national 
examination in this context refers to a single national assessment used for ranking purposes (not licensing), although 
this could take a wide range of forms and requires further clarification (e.g. a written clinical MCQ5, OSCE-type6 skills 
stations, assessment of non-clinical attributes, administered on single or multiple days). Some key stakeholders are 
strongly opposed to a national examination and current acceptability is likely to be low. Concerns noted by the Panel 
included that a national examination could potentially lead to league tables of medical schools, and ‘curriculum paralysis’ 
as schools might ‘teach to the examination’. Although there is positive evidence for national examinations in terms of 
reliability and predictive validity, a preferred approach might be some form of common content of assessment across 
medical schools (see 4.8 below). 

4.8. Common content of assessment. The Panel agreed that some form of common content of assessment (or possibly 
test equating7) across medical schools (potentially involving banks of content for both written and clinical tests) might be 
a useful option to explore in order to assure equivalence of standards between medical schools. The Panel noted two 
key drivers (but potential challenges) for adopting a common content approach were (i) quality control of assessment 
and (ii) assessment of all candidates (UK and EU graduates). It was suggested that common content of assessment 
could incorporate elements testing professional attributes, and that non-UK graduates could be asked to take a 
composite examination which covered the common content elements which would be assessed in all UK schools. In 
particular, the Panel noted this would be a helpful approach to ensuring preparedness for employment for all candidates 

 
4 Meta-analytic studies statistically combine the results of several independent studies addressing related research hypotheses in order to 
establish average effect sizes and provide a more accurate data analysis. 
5 MCQ: Multiple Choice Questionnaire 
6 OSCE: Objective Structured Clinical Examination 
7 Test equating: use of a certain proportion of common questions in assessments across different locations in order to standard set 
assessments and ensure equivalent difficulty. 
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(UK and non-UK). The Panel noted some of the difficult issues regarding common content of assessment are timing, 
compensating for progression rates within different medical schools and accounting for/maintaining curriculum diversity. 
Test equating is a more complex process with potentially many unknown practical issues to resolve. 

4.9. White space questions. There is little research literature on white space questions per se and evidence must be 
extrapolated from methods such as personal statements. White space questions can be seen as a pragmatic way of 
accessing professional attributes but can be expensive to score and there are concerns about longevity and plagiarism. 
Completing white space questions under invigilated and/or time-constrained conditions could help overcome some (not 
all) concerns about plagiarism/coaching but may work against the main purpose of white space questions in capturing 
reflection. 

4.10. Structured record of achievement. Structured records of achievement are broadly defined as documents that capture 
and summarise the skills and achievements of a candidate, potentially similar to a portfolio. There is little evidence 
regarding the use of portfolios in medical selection and costs of introducing a standardised system across medical 
schools are likely to be high, although it is possible that some form of structured record of achievement could be used as 
a method for summarising relevant evidence from medical schools. The Panel noted emerging evidence that poor 
professional performance as a student is associated with poor professional performance as a clinician and suggested 
that this information could potentially be used in the ranking process, if captured appropriately. Such information could 
be provided to future employers through the ’transfer of information’ process that is currently available but this process 
takes place after matching. 

4.11. Situational Judgement Tests (SJT). The Panel discussed SJTs8 as an alternative to white space questions in some 
depth. Evidence on the reliability and acceptability of SJTs is available from the US NBME and selection into UK GP 
Specialty Training. If the financial resources for selection are limited, the SJT offers an effective and efficient option, 
although the development phase is resource intensive in the short term. SJTs can assess cumulative knowledge, skills 
and experience and aspects of preparedness for practice depending on the precise test specification. The Panel 
discussed whether SJTs should be MCQ or free-text questions, and raised some concerns about the potential for 
gamesmanship and about the security of SJT items, although this may be less of a concern than for white space 
questions. It was proposed that further research and possible piloting is necessary. Similar methods such as CMSENS9 
could also be considered for ‘at-a-distance’ screening of professional attributes, with potential for increased efficiency 
through the use of computer-based approaches. The Panel noted that existing research for CMSENS is limited as this is 
a new area of development, although the approach is similar to SJTs.  

4.12. Personality Questionnaires. Some of the literature reviews included consideration of personality measures as possible 
selection methods, in particular assessments of Conscientiousness, which has been found to relate to performance 
across a broad range of jobs. From the literature reviews, there is evidence that personality dimensions such as 
Conscientiousness is positively associated with undergraduate performance during medical school but this does not 
necessarily generalise to postgraduate performance.  Given the nature and purpose of the recruitment focus here, the 
Panel agreed that it is unlikely that ranking individuals on Conscientiousness is a viable proposition. The selection 
literature on personality assessment suggests that personality questionnaires are best used to inform focused 
questioning during an interview process.  Although there is evidence to suggest the predictive value of 
Conscientiousness in selection generally, issues of plagiarism and coaching may be heightened in the medical context 
and this may impact upon stakeholder acceptance.   

4.13. The Panel was asked to consider international best practice of selection systems in its assessment of evidence, 
informed by both Panel member expertise and the literature reviews. The Panel discussed the evidence presented in the 
literature reviews from the US, Canada, Australia and Northern Europe. In the US and Canada, both students’ and 
schools’ preferences are taken into consideration in matching individuals with posts and there is a separate application 
process for international candidates, whereas in Australia, some states run lottery allocation systems. The UK selection 
context differs from some of these systems in that selection is also based on an assessment of candidate attributes. It 
was agreed that it would be desirable to have more evidence from other countries within Europe (where available), as 
these are also subject to EU employment law which is likely to preclude the separate processes for international 
candidates that are seen outside Europe. 

 
8 SJT: a measurement method designed to assess candidates’ judgement regarding situations encountered in the workplace. Candidates 
are presented with (usually) written depictions of scenarios they may encounter at work and are asked to identify an appropriate response 
from a list of alternatives. 
9 CMSENS: Computer-Based Multiple Sampling Evaluation of Non-Cognitive Skills. 
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4.14. In addition to selection methods, the Panel considered possible changes to the structure of the recruitment process and 
the implications of these. One proposal was a system of competitive entry only for those who wish to move locality, 
either within the UK or non-UK graduates applying to the UKFPO. This suggestion was discussed at some length, as the 
Panel noted that the current selection process was constrained by the overproduction of graduates primarily in London 
and Scotland. One solution could be that the selection procedure need only be applied to those graduates declaring that 
they wish to move locality, although the legality of this approach is unclear (especially considering the principle of 
freedom of movement within the EU). Further evidence and advice on legality could be sought, as this approach could 
significantly increase the efficiency of the recruitment system.  

4.15. The possibility was discussed of asking candidates to register an intention to apply in advance, as a way of estimating 
likely candidate numbers in time to implement a plan based on selection rather than allocation (see 2.2). It was 
envisaged that this pre-registration would only be used to give an estimate of numbers intending to apply to the 
Foundation Programme in total, rather than numbers intending to apply to each school. Potentially, UK medical schools 
could pre-register all final year students and international candidates could pre-register as individuals.  

4.16. The possibility of charging candidates per Foundation School applied to, as in the Canadian and Australian systems, 
was discussed but was rejected owing to cultural differences in the UK regarding the acceptability of a charging system. 
The possibility of charging non-UK candidates who may be subject to a more extensive testing and screening process 
was also discussed. 

4.17. It is essential to consider the timing of assessments and the implications of this for the feasibility and fairness of the 
selection process. The impact of any changes in the selection system on particular groups of candidates also needs to 
be considered, e.g. candidates applying for academic programmes, armed forces candidates, candidates with special 
circumstances and linked applications. These aspects were not reviewed in detail by the Panel. 

 

5. International Expert Panel: Suggested Next Steps 
5.1. The Panel provided various proposed actions in the course of its discussions and individual contributions. Some of these 

are actions relate to selection methodologies for the Foundation Programme, whereas others relate more broadly to 
design and evaluation of the selection system. Some of these actions have already been noted above. 

5.2. Given the lack of clear criteria on which selection into the Foundation Programme is currently based, the Panel 
recommends an urgent task is to conduct a multi-method job analysis to define a robust set of selection criteria. This 
analysis should involve a range of key stakeholders and established methods following best practice (e.g. CIT 
interviews10 etc.) The outputs of this analysis will inform all subsequent recommendations regarding choice of selection 
methods. The Panel agreed that the outputs of a job analysis will augment, rather than replace, current policy 
documentation, the purpose being to inform the design and specific development of new selection tools. 

5.3. Clarity regarding the purpose of the selection process is essential to inform appropriate choices of selection 
methodology. The present system, with places for all candidates, is concerned with allocation, but increased competition 
in future may require a system for selection in a competitive environment. Selection options therefore need to anticipate 
and be defensible for both allocation and selection in the event of over-subscription. It is acknowledged that any process 
will be at risk in the case of severe over-subscription.  

5.4. The commissioned literature reviews were effective in documenting previous literature on selection and all researchers 
noted a lack of direct research evidence available in this specific area.  In particular, the Panel proposes that meta-
analytic summaries of the available data should be commissioned so that the research literature can be further 
synthesised for future reference. It is proposed that the wide range of literature reviewed and citations found are used to 
conduct a thorough, structural meta-analysis of selection methods in this context. An output from this work would be a 
table showing the relative accuracy of different selection methods based on all available research in this area. 

5.5. Initial explorations of existing UKFPO data and the workings of the matching algorithm have been helpful in 
understanding the current selection system. Results from the Panel’s analysis suggest that there is potential for 
improving the matching algorithm. This requires agreement on the most important outcomes that the algorithm must 
achieve and identification of an algorithm that meets those outcomes with the highest degree of defensibility. 

 
10 CIT interviews: structured interviews using Critical Incidents Technique to collect observations of attributes and behaviours that are of 
critical significance to the job role. 
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5.6. The Panel discussed the lack of predictive validity data regarding the current system. It is recommended that a tracking 
mechanism is established to follow Foundation Doctors from ranking into the Programme through to selection into 
specialty training (and ideally, beyond). The two year time frame of the Foundation Programme would allow evidence to 
be generated relatively quickly for validation purposes. Data already held by the UKFPO and other stakeholders along 
the training pathway could also be combined to provide evidence on the relationships between various assessments.  

5.7. As mentioned above, there was consensus amongst the International Expert Panel that multiple methods should be 
employed in the selection process which should include assessment of both clinical knowledge/skills and professional 
attributes, as defined by a job analysis. 

5.8. The Panel agreed that common content of assessment (or test equating) where possible might be a positive move 
forward, although it is acknowledged that it may prove difficult to ensure acceptable levels of reliability, validity and 
fairness in practice. 

5.9. The Panel generally supported the idea of making greater use of information collected during medical school. One 
proposal is that the nature of the information to be collected should be agreed at a local level, and incorporated into an 
overall reflection of performance at medical school, to replace current quartile ranking and allow a more fine-grained 
analysis of student performance. However, currently, it was noted that this information was not specifically designed for 
selection purposes. Potentially the information could include a common content of assessment (cf 5.8). Members 
suggested considering narratives of performance within the selection option, describing evidence of good and poor 
performance, as these may be relevant predictors of future performance and therefore of particular relevance to 
employers. The current transfer of information (TOI) post-matching does not allow any account to be taken of such 
predictors. However it was recognised that students may have concerns about such an approach. Collecting these 
measures of school performance could be seen by schools as empowering, or as an additional burden. 

5.10. The Panel felt that the current system provides a useful platform for further development of the process in that it offers 
testing of both clinical knowledge/skills and professional attributes. One option discussed by the Panel, subject to the 
outcomes of the formal job analysis process, is to extend and improve the two elements (and the relative weighting of 
each) on which ranking is currently based, such that: 

•  Academic quartiles (or other divisions) become a composite measure of data existent within schools to reflect 
performance over the four/five year course, including narratives of poor performance (local decision). This would 
potentially provide more fine-grained information beyond quartiles for ranking purposes where appropriate. 

•  White space questions are revised into a Situational Judgement Test under invigilated conditions covering 
domains relevant to preparedness for practice. 

5.11. The Panel agreed that significant investment in selection tools, such as Assessment Centres or face-to-face interviews, 
may be more appropriate in a high stakes, competitive selection environment (e.g. selection into specialty training). 
Investment in developing assessment centres is recommended for specialty selection in the UK where, arguably, the 
stakes are higher. 
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1.  Introduction 
1.1. This document is a report on the cost benefit analysis (CBA) work that has been completed for 

the Foundation Programme Steering Group (FPSG) as part of their assessment of options for 
the recruitment of trainee doctors to the first year of the Foundation Programme (F1) across the 
United Kingdom. 

1.2. The document has the following structure: 

 
Context. Describes the role and work of the FPSG in order to provide a context for the 
remainder of the report. 
 
The Problem. Summarises the issues with the current approach to the recruitment of F1 doctors, 
and the main factors that might identify a suitable replacement. 
 
The Approach. Describes the practical and theoretical approach to the CBA work. 
 
The Options. Summarises each of the options that have been considered. 
 
The Criteria. Defines the criteria that have been used to select the options. 
 
Common Cost Factors. Describes the standard financial assumptions that underlie all of the 
costings of options. 
 
Monetary Analysis. Presents estimates of the overall value of each option in monetary terms.  
 
Non-Monetary Analysis. Presents the relative performance of each of the options in relation to 
the non-monetary assessment criteria. 
 
Inter-Comparison and Sensitivity Analysis. Considers the overall attractiveness of the options, 
taking the monetary and non-monetary factors into account. Considers the extent to which likely 
changes to the assumptions made in the analysis could materially affect the relative 
attractiveness of the options considered, and the possibility of combining options.  
 
Annex A. Provides details of alternative sets of weightings that have been suggested by 
stakeholders in relation to the assessment criteria. 
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2.  Context 
2.1. This section provides a brief description of the role of the Foundation Programme Steering 

Group (FPSG), insofar as is needed to provide a context for the remainder of the document. 
This section may be skipped by readers familiar with the FPSG. 

2.2. Since 2006 a standard UK-wide process has been followed to recruit new medical graduates 
into their first year of post-graduate training (known as the F1 year). As a result of concerns 
about the process (see Section 3) the FPSG has been established to lead a review, 
commissioned by the Department of Health in England (DH), to determine whether and how a 
more robust process could be implemented. 

2.3. The FPSG has commissioned three literature reviews to identify the available evidence relating 
to the reliability and validity of selection methods for medical recruitment. The FPSG has also 
commissioned an Expert Panel to review the evidence, and to make qualitative assessments of 
possible options for F1 recruitment. 

2.4. The work covered by the current report is a formal cost benefit analysis of the options identified 
as feasible by the Expert Panel. The purpose of the work is to provide the FPSG with quantified 
information about the relative advantages and disadvantages of each of the options, in order to 
support the FPSG’s decision making. 

2.5. The terms of reference for the current work are as follows: 

 
• To work proactively with the Expert Panel to ensure that all evidence presented to the 

Steering Group is consistent, and as well informed as possible. This will be facilitated by 
the Secretariat [of the Medical Schools Council]. 

• Translate the evidence from the literature reviews, the extensive consultation with 
stakeholders, any other appropriate sources, and the qualitative assessment of the Expert 
Panel into a robust cost benefit analysis of all viable options specified by the Expert Panel, 
on which the Steering Group can make a recommendation of the preferred option. 

• Follow best practice guidance in option appraisal, one source being HM Treasury's Green 
Book. 

• Consider the full range of costs, benefits and risks for each option (identified and detailed 
by the Expert Panel) in the context of: the current system, the project objectives as outlined 
in the Dec 15th proposal to DH, and from the perspective of all stakeholders. 

• Identify any conflict of interest e.g. service provider, employer. 
• Provide an account of how the information assessed was evaluated and conclusions 

drawn. 
• Assist the Steering Group in engaging with stakeholders to explain the evidence and 

rationale behind the recommendations and to reflect upon the reactions and consider any 
necessary adjustments. 
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3.  The Problem 
3.1. Every year several thousand medical students graduate from UK medical schools to take up 

medical training posts. In the UK the first two years of post-graduate medical training is 
delivered through a scheme known as the Foundation Programme; junior doctors work in posts 
at hospitals and receive educational development from a Foundation School, which is usually 
part of the local medical deanery.  

3.2. Since 2006 there has been a UK-wide process through which students have applied for post- 
graduate training positions within the Foundation Programme. The process has two broad 
stages. In the first stage the applicants are allocated to individual Foundation Schools; in the 
second stage they are allocated to individual jobs associated with their allocated school. The 
current work is focused mainly on the options for the first of these stages (although, as seen in 
later sections, the attractiveness of an option for the first stage might depend on the extent to 
which it facilitates the second). 

3.3. For the purposes of allocation to a Foundation School, applicants complete an online form in 
which they answer ‘white space’ questions designed to test the quality of their application. The 
answers to the white space questions are scored according to a nationally agreed set of scoring 
rules. The applicants also receive a less granular score from their medical school, which ranks 
them in a given quartile of all the students in their year. A weighted combination of the 
application form score, and the medical school quartile score, is used to determine an overall 
score for each applicant. A set of rules (a ‘matching algorithm’) is then applied to the overall 
score to determine which applicant goes to which Foundation School, this being driven by the 
applicants’ stated preferences and the competition for available places1.  

3.4. The process follows a standard national timetable. Applicants may submit their application at 
any time during an application period, the length of which has varied from year to year but has 
typically been a few weeks starting in the autumn of the applicants’ last academic year. The 
results of the allocation to Foundation School are announced early in the following calendar 
year.  

3.5. The main issues that have led to this review of the current process are as follows: 

• Applicants are allowed to complete the ‘white space’ questions online at their 
convenience. While this is logistically simple, it means that there is no real safeguard 
that the answers are the genuine work of the applicant; and ‘model’ answers have been 
offered for sale. There have been concerns that the impact of such model answers is 
likely to increase with time, as it will become increasingly difficult to invent entirely fresh 
questions for each successive recruitment round. 

• There have been questions about the extent to which the academic quartile scores can 
be equated across medical schools. 

• While the white space questions appear to offer a practical way to rank large numbers 
of comparable applicants, it is not clear that they actually measure the qualities of a 
‘good’ applicant (leaving aside the issue of what ‘good’ means in this context).  

• The marking of the white space questions is labour intensive. 

3.6. The literature reviews commissioned by the FPSG have added to these concerns, as there is a 
lack of published evidence to support the use of white space questions as a legitimate basis for 
selection. 

                                                       
1 There are approved exceptions to the process outlined above for special cases, such as applicants who are members 
of the armed forces, and those with special needs. 
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3.7. To date the impact of these concerns has been softened considerably by the fact that there 
have been more posts than applicants, and around 90% of applicants are allocated to their first 
preference Foundation School. From this perspective the process has generally been seen as 
positive by those involved. However, the perspective is somewhat misleading. The percentage 
of applicants who get their first choice is a product of the algorithm that is used, and the relative 
demand for places at schools- it is not dependent on the selection or scoring method.  

3.8. Furthermore, there is no guarantee that the number of posts will continue to exceed the number 
of applicants. The effect of European employment law is that the F1 jobs must be offered on an 
equal footing to applicants from the European Union; and in any event applicants from 
elsewhere can apply subject to the prevailing ‘right to work’ arrangements. In the event that the 
number of applicants did exceed the number of posts, then it would be more important that the 
process for selection did indeed pick the ‘best’ applicants from the pool available. 

3.9. In considering whether a more suitable approach might be implemented, several competing 
factors must be taken into account, such as: 

Educational Impact. Some selection methods will support educational objectives more than 
others. For example, concerns have been raised that some options might put unhelpful pressure 
on medical schools to change their curricula, or distract students from the completion of their 
studies. 

Disruption to the NHS. Some people suggest it is important for medical staff, who will need to 
work with the foundation doctors, to have more say in selection. However, a selection method 
that called for significant participation by medical staff across the NHS would have a high cost of 
delivery, distracting skilled people from service delivery. 

Reliability and validity. Some techniques for evaluating applicants- such as invigilated 
examinations- can be relied upon more than others to deliver consistent results; however, the 
techniques that are most reliable are not necessarily valid tests for all of the qualities that make 
the ‘best’ doctors. 

Timing. The selection of doctors has to be made on the basis of information that is available at 
the time. To date the applications have been made several months before the students 
complete their finals, so the allocations to Foundation School takes place before it is known 
whether every applicant will qualify. More importantly, the medical schools differ in the way in 
which they deliver their curricula. In one medical school, for example, the students might cover 
in their fourth year of studies topics that are not covered in other schools until the final year. This 
means that care must be taken to base the selection on factors that are common to all students 
at the time, otherwise the process would be both unfair and invalid. A further constraint with the 
timing of the process is that medical students spend periods of time studying away from their 
medical school in temporary placements known as ‘electives’, often in other countries. It is 
difficult to schedule a process in a way that does not clash with the timing of the electives of a 
significant proportion of applicants. 

Uncertainty. There is no perfect way of determining whether one prospective doctor will be 
‘better’ than another- at best a selection method might make predictions with some statistical 
validity  and a good deal of uncertainty. It is important to recognise that these factors of 
uncertainty are large for all selection methods, so a method that will always pick the ‘best’ 
doctors is an unattainable goal. 

Consensus. Finally, even if there is some basis upon which one selection method can be judged 
to be preferable to the others, it is likely that the judgement will have to be made by balancing 
the relative importance of competing interests across different parts of the stakeholder 
community, which could lead to a loss of good will. Even where no hard compromises have to 
be made, there is still a need to get all stakeholders to understand and respect the reasons why 
a particular decision has been taken. Where the factors involved in the decision are complex, 
which is certainly the case in deciding upon an approach to F1 recruitment, a significant 
communications effort will be required to justify the decision to the satisfaction of the 
stakeholders. 
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3.10. The task of the current work is to consider and describe the beneficial and adverse impacts of 
the options in a systematic way, quantifying them in monetary terms where possible, to present 
the FPSG with a clear inter-comparison of the options in order to inform their decision making. 
The approach to the work is defined in the next section.  

57 
 



Appendix D     Cost Benefit Analysis 

 

4.  The Approach 
4.1. This section describes the method that has been used for the current work, and provides a brief 

summary of the practical aspects of its implementation.  

Summary of the Method 
4.2. A wide range of methods exists for the formal evaluation of options. For the present work 

several constraints and considerations narrowed the choice. In particular, the option appraisal 
needs to satisfy the Government requirements for a ‘policy impact analysis’, which in turn means 
that it should be compliant with the official guidance published by H.M. Treasury, known as the 
‘Green Book’,  

4.3. The Green Book distinguishes between ‘valued’ and ‘unvalued’ costs and benefits: i.e. those 
that can be given a reliable monetary value, and those that cannot. For the former, the guidance 
requires a net present value (NPV)2 to be calculated for each of the options, using CBA 
techniques; for the latter the guidance suggests options should be scored against assessment 
criteria. 

4.4. Given the above, the relative attractiveness of the options can be seen in a straightforward way, 
as shown in the simplified example below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Low 

Low High Weighted Score 

Option A

Option B

Option 
C 

High 

Net 
Present 
Value 

Options towards the top 
right are the most 
attractive overall 

                                                       
2 A net present value is a particular way of expressing the overall cost (or saving) associated with an option. 
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4.5. In the example shown above, Option A dominates the others both on value and on score. Where 
the outcome is not so clear cut, other methods of ranking will be considered, such as 
benefit/cost ratios, which can be determined both for valued and unvalued benefits. 

4.6. The method is described in rather more detail below. 

 

Valued Costs and Benefits 
 

4.7. Where reliable figures are available, the costs and benefits of an option will be quantified in 
monetary terms and summarised as a net present value (NPV) for the option. Each element of 
cost and benefit will be expressed as an expected value and an associated range of uncertainty. 
The costs and benefits will be modelled over 5 years using appropriate discount factors. 

 

Unvalued Costs and Benefits 
 

4.8. A set of assessment criteria Ci is defined to represent the desired characteristics of an F1 
selection process, against which each option Oj can be given a score sij 

4.9. For any criterion the scores should range from 0 to 10, where 10 will be allocated to the option 
that best meets the criterion, and 0 to the worst (i.e. ‘local’ scoring, rather than ‘global’).  

4.10. Each criterion is allocated a weighting wi.  

4.11. A performance matrix is constructed, containing the scores, sij of each option against each of the 
assessment criteria. 

4.12. Each option achieves an overall weighted score Sj where: 

 
Sj = Σiwisij  
 

Sensitivity analysis 
 

4.13. The options are ordered by NPV and by overall score. The NPVs and overall scores are subject 
to sensitivity analysis to identify whether there are any likely variations in scores, weightings, or 
in the estimated values of costs and benefits that could reverse the relative ranking of pairs of 
options. 

 

Risks  
 

4.14. Risks may be accounted for within the method in any of three ways as follows: 

 

59 
 



Appendix D     Cost Benefit Analysis 

As a single assessment criterion. This is a broad brush approach where risk is quantified for 
each option as a score against a single assessment criterion for risk. 
 
Within the other assessment criteria. Where a risk can be associated with an assessment 
criterion, then the variation in risk across the options can be taken into account when scoring the 
options against that criterion. 
 
Through the sensitivity analysis. Where a risk equates to an uncertainty in a given score, cost or 
benefit, then the impact of the risk can be considered through adjusting the corresponding 
values during the sensitivity analysis.  
 
Adjustments to the NPV. Where there is a basket of risks that can be meaningfully given an 
expectation value in monetary terms, then they can be treated as additional costs in the 
calculation of the NPV for an option. 
  

Practical Approach 
 

4.15. The current work started on 12th May 2009. The first activities were: to liaise with the Expert 
Panel to understand the likely scope of the options to be considered; to define in detail the 
analytical method to be used; and to review the material available from the literature reviews 
and from the earlier stakeholder meetings and questionnaires organised by the FPSG. 

4.16. A formal description of the proposed method was drafted and circulated for initial quality 
assurance on 19th May 2009, then tabled at the FPSG meeting on 21st May.  

4.17. At the same meeting, the FPSG requested that DH and the CBA team should draft a set of 
assessment criteria for it to approve (see Section 6). The draft was circulated on 1st June 2009 
having been derived from an analysis of the feedback from the earlier stakeholder meetings. 

4.18. The Expert Panel delivered its conclusions at the FPSG meeting on 29th May, following which 
the CBA team was asked to liaise with the chair of the Expert Panel to develop the set of 
selection options to be modelled in the analysis. The options were set out in a ‘qualitative cost 
model’ distributed for FPSG approval on 1st June. This model identified the cost elements 
associated with each of the options, and proposed how those costs would be estimated for the 
purpose of the CBA work. 

4.19. A draft version of this report was distributed to the FPSG on 8 June 2009, with scores and 
weightings that had been drafted with the help of two FPSG members. Three further versions 
were produced following feedback from FPSG members, the current version taking into account 
the outcome of discussions at the FPSG meeting on 26th June 2009. 
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5.  Options Considered 
5.1. This section introduces and describes the options that have been considered within the 

analysis. The descriptions are designed to be sufficiently detailed to allow the analysis to be 
understood. Readers who wish to understand the background to the options in more detail are 
referred to the final report of the Expert Panel, and the minutes of the FPSG meeting of 29th May 
2009. 

5.2. Each of the options presented here is based on a particular selection technique. In principle it 
would be possible to implement combinations of these techniques in order to increase the 
validity of the selection process. Given this, the options presented here should be considered as 
building blocks- which the FPSG may wish to re-combine to present as options for their final 
report- rather than an exhaustive list of the possible combinations.  

5.3. The ‘building block’ options are summarised in the table below, then individually described in 
more detail after a description of the elements they share in common. 

 

Name Summary 
Do Nothing This is the retention of the current approach to selection. 
Structured 
Interviews 

Each applicant meets with a panel of interviewers and is asked a 
defined set of questions with an agreed, structured scoring 
system. The interview score is combined with the educational 
performance score for the purpose of selection and allocation. 

Multiple Mini 
Interviews 
(MMI) 

Multiple Mini Interviews are an extension of structured interviews, 
in which the applicant rotates around a series of short interviews 
with each being designed to explore a particular element of the 
personal specification for foundation training.  Each interview is 
structured with a calibrated scoring system. Again the interview 
score is combined with the educational performance score for the 
purpose of selection and allocation.   

National 
Assessment for 
Ranking 

Every applicant undertakes a standard assessment test (which is 
separate from their finals) which considers their knowledge and 
clinical skills. The score achieved by the applicant is used for 
selection. 

Situational 
Judgement  
Test (SJT)  

Every applicant undergoes an invigilated test, which is designed to 
assess their professional judgement and likely behaviours in 
scenarios based on complex situations encountered in Foundation 
training. The scores achieved from the tests are combined with the 
educational performance score for the purpose of selection and 
allocation. 

Educational 
Performance 

In this option, fine grain education performance scores are 
provided by the medical schools according to an agreed common 
framework based primarily on assessments of applied knowledge 
and clinical skills. 

 

5.4. The report also considers a secondary option to change the matching algorithm that is used for 
allocating successful applicants to foundation schools. 
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Common Elements 
 

5.5. Before describing the options in detail, it is useful to describe the characteristics that they share, 
so that these common elements can be excluded from the individual descriptions. 

The most important of these common elements is the use of an educational performance score, 
which occurs in all of the options bar National Assessment and Do Nothing. These scores will be 
provided by the medical schools for each of their students, and will be determined in a standard 
and open way according to nationally agreed guidelines. The scores will be primarily based on 
assessments of applied knowledge and clinical skills, but may include performance in other 
elements if agreed by medical schools for inclusion within the national framework. 
  

5.6. The educational performance scores will address one of the main concerns about the current 
selection method, namely that it assumes that academic quartiles can be equated across 
medical schools. This is an understandable concern, more so in connection with medical 
schools from outside the UK3.  

5.7. Some medical schools in the UK have been cooperating to develop shared banks of 
assessment items, based on the educational outcomes defined in the GMC publication 
‘Tomorrow’s Doctors’. The proposal is that medical schools will draw items from a common bank 
to form at least a minimum percentage of their assessments in the normal course of their 
educational programmes, thus providing additional assurance about common levels of quality in 
educational delivery. The combination of items used in any one assessment will differ between 
schools, but the bank will contain both application of knowledge items and also benchmarked 
Objective Structured Clinical Examination (OSCE) stations based on important concerns for 
NHS employers such as patient safety and communication.  In evaluating the options suggested 
by the Expert Panel, it is assumed that this ‘Common Content of Assessment’ initiative will be 
taken forward by all UK medical schools for reasons of educational improvements, regardless of 
whether or not the CCA has a role to play in selection. 

5.8. The remaining common elements are characteristics of the current system that are expected to 
be carried into all the options, as follows: 

5.9. Merit and Scoring. All of the options are based on the principle that the ‘best’ applicants should 
be selected. It is assumed that all eligible applicants will continue to be scored to a common 
standard across the UK, and this scoring will be used both for allocation and for selection (in 
other words, if the number of eligible applicants exceeds the number, N, of available places, the 
topmost N applicants in the scoring will be awarded the places, with some mechanism for 
breaking a tie of scores). 

 
5.10. Applicant Preferences. It is assumed that applicants will continue to specify their preferences for 

foundation schools, and it will be the applicants’ preferences, combined with their national score, 
that will determine who is allocated to which school. The actual choice of matching algorithm is 
one of the ‘secondary’ options. 

5.11. Eligibility. It is assumed that GMC will continue to be the authority for determining the 
professional eligibility of applicants. 

5.12. Special Cases. It is assumed that, as with the current system, separate consideration will be 
given to ‘special circumstances’ applicants, academic posts, and military trainees. 

5.13. National Portal. It is assumed that there will continue to be some national system through which: 
applicants will submit their details and preferences; foundation schools will submit details of 

                                                       
3 Almost all students from UK medical schools apply for the Foundation Programme, so the integrity of the quartiles can 
be simply assured by checking that each quartile contains a quarter of the applicants from a school. Such assurance 
cannot be obtained where a small number of students apply from a school. 
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their posts; scores will be entered; and applicants matched to schools through an appropriate 
algorithm. 

5.14. National Timetable. It is assumed that the recruitment activity will be coordinated, where 
necessary, to a common timetable, with broadly the same timing and duration as the current 
process (see Section 3). 

5.15. Matching to posts. It is assumed that the scores used to match applicants to Foundation 
Schools will remain available to the schools to be used for matching applicants to posts within 
the school. 

5.16. Central administration. It is assumed that there will continue to be a need for some central 
administration to undertake the work currently done by UKFPO which is common to all the 
options, such as: gaining agreement for the timetable for a recruitment round; checking the 
eligibility of applicants from non-UK medical schools; publishing guidance for applicants and 
those involved in processing the applications; quality assuring the application of the selection 
method; dealing with FOI requests; managing the National Portal, and so on. 

5.17. The options are considered in turn below. 

  

 

Do Nothing 
 

5.18. This option is to retain the current recruitment process broadly as it is.  For the purpose of the 
analysis, the key facts about the current approach (over and above those summarised in 
Section 3) are as follows: 

5.19. The answers to the white space questions are scored by volunteers from across the NHS, who 
participate in scoring and calibration workshops to encourage a standard approach.  

5.20. The scoring is organised by the foundation schools, with each school being responsible for 
those applicants who have put the school as their first choice; this is meant to reduce (or at least 
to standardise) any bias in the marking. The scorers cannot see the identities of the applicants 
they are scoring; this is intended to reduce bias. The scoring is performed ‘horizontally’ (i.e. a 
group of scorers asses the answers to a specific question from multiple applicants, rather than 
all of the answers from a single applicant); this is intended to reduce the impact of possible 
‘hawks and doves’ among the markers. Random samples of applications are re-marked to check 
the calibration of the scoring and to determine the incidence of plagiarism. 

5.21. The white space questions are newly drafted each year by representatives of the Foundation 
Schools, and piloted with groups of F1 doctors. The questions are reflective in nature, and 
designed to test whether the applicant has the qualities set out in the national person 
specification for F1 posts. 

 

Multiple Mini Interviews  
 

5.22. In this option multiple, short interviews replace the use of white space questions to score 
applicants. The interviews would be designed to assess the broader professional attributes of 
the applicants linked to the personal specification for foundation training, and the results would 
be combined with the educational performance scores provided by the medical schools.  
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5.23. The term ‘Multiple Mini Interviews’ (MMI) describes an arrangement in which each person being 
assessed undergoes a consecutive set of short interviews, each designed to assess a particular 
subset of the qualities being investigated.  

5.24. For the purpose of costing and assessing this option, the following assumptions apply: 

5.25. The Multiple Mini Interviews would be undertaken by every applicant. There would be six 
interviews in the cycle, each lasting ten minutes with one interviewer present. Three members of 
each interview team would be clinicians; two would be senior management staff; one would be a 
trained lay person. Each interview team would spend half a day at the start of the process 
preparing for the interviews, and half a day at the end on a wash-up. New interviewers would 
need to be trained in good interview practice- for the purpose of the costings it is assumed that 
half of the interview panel members attend half a day of such training. 

5.26. The arrangements for the interviews would be the joint responsibility of the Foundation and 
Medical Schools. These arrangements will include: advertising details to applicants; making and 
revising bookings; collating interview notes and scores; entering scoring information to be used 
for allocation. 

5.27. The requirements for defining and quality assuring the interviews (including the design of 
questions, calibration, piloting, sampling for consistency and so on) would have broadly the 
same resource implications as the corresponding activities undertaken currently in relation to 
white space questions. 

5.28. UK applicants will attend interviewed near their local medical school. The interviews would be 
timed to avoid any clash with electives.  

5.29. Overseas applicants will attend interviews at their first choice school. 

Structured Interviews  
 

5.30. This option is identical to MMI, except that each applicant undergoes a single interview with a 
panel of interviewers, rather than a series of short interviews. Again, the interview would be 
designed to assess the broader professional attributes of the applicants linked to the personal 
specification for foundation training , and the results would be combined with an educational 
performance score provided by the medical schools. For the purpose of costing it is assume 
that: 

5.31. - the interview panel will include three members, two clinicians and one trained lay 
representative. 

5.32. – each panel will complete 12 interviews per day. 

5.33. –each panel will spend half a day at the start of the process preparing for the interviews, and half 
a day at the end on a wash-up.  

5.34. -new interviewers would need to be trained in good interview practice- for the purpose of the 
costings it is assumed that half of the interview panel members attend half a day of such 
training. 

 

National Assessment for Ranking 
 

5.35. In this option all applicants would sit a standard national assessment of their clinical knowledge 
and skills, the scores from which would be used for selection and allocation.  
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5.36. For the purpose of costing and assessing this option, the following assumptions apply: 

5.37. The assessment would be undertaken by all applicants under invigilated conditions. 

5.38. The assessment would be held on a single day, so that questions from earlier sittings could not 
be leaked to those sitting in later ones. The sensitivity analysis will consider the impact of 
holding more than one assessment (with test-equating) to accommodate students away on their 
elective. 

5.39. The assessment would be a combination of machine-markable knowledge tests, and an OSCE. 

5.40. The arrangements for the tests would be the joint responsibility of the UK Foundation and 
Medical Schools. These arrangements will include: advertising details to applicants; confirming 
attendance; invigilation, organising and training the scoring panels, collating scripts and scores; 
entering scoring information to be used for allocation. 

5.41. The steps to define and quality assuring the assessment (including setting the questions, 
piloting them, sampling for consistency and so on) would be broadly the same as those to 
achieve the corresponding objectives in relation to white space questions; however, the 
resource required will be greater (see section 9).  

5.42. When taking into account the cost of travelling to and from the examination venues, it will be 
assumed that around 10% of UK students would need to return from electives abroad if there 
was only one assessment day (see 5.36).  

 

 

Educational Performance 
 

5.43. In this option there would be no separate test or assessment for the purpose of selection. 
Instead the Medical Schools would provide scores for their students based on a range of 
academic and clinical criteria that are comparable across the schools.  

5.44. While the label ‘Educational Performance’ is a new one, invented for the purpose of this report, 
the option itself is a major extension of academic quartiles that has been the subject of 
consideration by the Expert Panel and the FPSG, namely the wider use of information about 
applicants which is available within the medical schools.  There would be a common national 
framework as to how these scores are to be derived by schools and transparency on how these 
have been put into operation.  

5.45. For the purpose of costing and assessing this option, the following assumptions apply: 

5.46. The activities required to set up and coordinate a common approach across medical schools will 
be broadly comparable to the ‘Rules Group’ costs for the ‘White Space’ option. The costs of 
agreeing and piloting the use of the common approach will the broadly the same as the 
corresponding costs for the other options. 

5.47. The administrative effort required to compile the scores would be broadly comparable to that 
required presently to produce academic quartiles. 

5.48. The proposals that have been developed by the Medical Schools Council Assessment Alliance 
for the use of comment content of assessments will be implemented. This will provide additional 
assurance of the comparability of assessments across medical schools.  
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Situational Judgement Test 
 

5.49. The Expert Panel has identified that ‘Situational Judgement Tests’ (SJT) could be an effective 
way of assessing the broader professional attributes of prospective doctors in a way that could 
bolster the validity of the selection process. These tests present the applicant with a variety of 
hypothetical professional situations, and ask the applicant to chose, from a list, what they 
consider to be the most appropriate response to that situation.   

5.50. For the purpose of costing and assessing this option, the following assumptions have been 
made: 

5.51. The test would be undertaken by all applicants under invigilated conditions, and would be 
designed to assess their professional judgement and likely behaviours in scenarios based on 
complex situations encountered in Foundation training.   

5.52. Applicants would record their answers on paper, the answers being markable by machine. 

5.53. The arrangements for the tests would be the joint responsibility of the UK Foundation and 
Medical Schools.  These arrangements will include: advertising details to applicants; confirming 
attendance; invigilation, collating test scripts and scores; entering scoring information to be used 
for allocation. 

5.54. The SJT score would be combined with an educational performance score provided by medical 
schools.  

Matching Rules 
5.55. Successful applicants to the Foundation Programme are allocated to individual foundation 

schools by following rules that take into account the applicants’ scores and preferences, and the 
availability of spaces at the schools. There is no absolutely right or wrong way to design such 
rules- which are known as matching algorithms- although there are some general measures 
which can be used to classify rules in terms of their effectiveness. The Expert Panel has 
considered the effectiveness of the current matching algorithm in connection with two of these 
measures particularly. 

5.56. The first is the extent to which higher scoring applicants are matched to places ahead of lower 
scoring applicants. The algorithm currently used puts applicants with higher scores ahead of 
those with lower scores in all cases bar one. The exception is that where two applicants are 
competing for the last place at a school, a lower-scoring applicant for whom the school is a first 
choice will be given the place ahead of a higher scoring applicant for whom the school is not a 
first choice. This exception was built-in because it maximises the number of applicants who get 
their first choice school, this being seen as a desirable outcome from an educational 
perspective. The effect is not great statistically. Roughly speaking, based on the profiles of the 
F1 recruitment rounds to date, a few hundred more applicants (out of c7000) can be expected to 
get their first choice as a result of the exception. 

5.57. The second measure is the extent to which the rules encourage the applicants to declare their 
genuine preferences. Consider the hypothetical case in which an applicant’s real first preference 
is a popular school for which there will be more applicants than places. With the current 
algorithm, because of the exception described above, a weaker applicant might well decide that 
they would be better off specifying some other school as their first choice. If the exception was 
removed, then the applicant would have nothing to lose by declaring their ‘true’ preferences. 
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6.  Assessment Criteria 
6.1. As described in Section 4, best practice calls for each of the options to be scored against a 

weighted set of assessment criteria. The criteria need to be carefully defined so that they focus 
on the impacts of the options, rather than any other characteristics the options might have, the 
aim being to weigh up the beneficial and adverse impacts of the options in a systematic way. An 
ideal set of criteria would be: 

Complete. They would cover all of the ways in which the impacts of the options might differ. 

Unambiguous. The criteria should be clear, and not open to interpretation. 

Scoreable. It should be possible to score each option in a meaningful way against each of the 
criteria. 

Non-overlapping. There should be no unintended double-counting between scores for different 
criteria. 

6.2. In practice it is not be possible to attain these ideal characteristics completely. Instead a 
pragmatic approach is to start with a working set of criteria that is broadly correct, and then 
correct any deficiencies found through their application. 

6.3. In the present work the assessment criteria were developed in the following way. The FPSG had 
developed an informal set of criteria to guide their initial considerations. These criteria were then 
tested against the ideal characteristics listed above, and a refined set put forward for 
consideration. A further test for completeness was performed by mapping the criteria to the 450 
or so individual observations on the pros and cons of possible options that had been collated by 
the FPSG through facilitated sessions with stakeholder groups. 

6.4. The resulting set of criteria agreed by the FPSG is shown in the table below. 

 
Name Definition 
Reliability The technical reliability of the selection technique associated with the option. Broadly this means 

the likelihood that applying the technique in the right way will give consistent results. 
Validity The technical validity of the selection technique associated with the option. Broadly this means the 

extent to which the technique is actually measuring the characteristics of a ‘good’ doctor. 
Granularity The extent to which the selection method can separate out the performance of comparable 

applicants for the purpose of scoring. 
Consistency The extent to which the selection techniques can be expected to be consistently applied across 

the UK.  
Longevity The extent to which the performance of the option can be maintained over successive recruitment 

rounds. 
Educational 
Impact 

The extent to which the option supports or undermines educational objectives. 

Fairness The extent to which the option offers a level playing field for applicants. 
Compliance The extent to which the option discourages, prevents, or otherwise guards against the effects of 

cheating or malpractice. 
Transparency The ease with which applicants can understand what is expected of them and why they achieved 

their ranking. 
Applicant 
Burden 

The extent to which the option minimises the costs and effort for applicants. 

Medical Time The extent to which the option minimises the amount of medical staff time required for selection. 
Feasibility The ease with which the option could be brought into successful live use. 
Public 
Opinion 

The extent to which the general public, when presented with a sound-bite description of the 
process, are likely to agree with it. 

6.5.  
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6.6. The assessment criteria were then subject to review by stakeholders at consultation events held 
on 16th June 2009, at which some other criteria were suggested, as follows: 

Adaptability- the ease with which changes could be made to the option. This would appear to be 
an important consideration in absolute terms; however, it does not seem to vary significantly in 
relation to the options under consideration, so it has been excluded from the analysis.4 

Administrative time- the effort required to administer the option. The variation in administrative 
effort across the options is considered to be fully taken into account via the cost models, so 
administrative time has not been included as a non-monetary assessment criterion. The 
justification for including such a criterion for clinical time is the assumption that the day rates for 
clinical staff probably under-estimate the true opportunity cost of distracting skilled clinical staff 
from service delivery. 

Legality- the extent to which the option would withstand legal challenge. This has been excluded 
from the current analysis for two reasons: firstly, the criteria of Fairness, Consistency, Validity, 
and so on measure the factors that might determine the legality of the options; secondly, the 
legality of the options will be the subject of a separate legal review outside the scope of the CBA 
work. 

                                                       
4 All of the options have some level of adaptability- such as the scope for introducing new questions, changing scoring 
and weighting rules, coping with changes to numbers of applicants, and so on. If a more significant change were 
required, then it is likely that such a change would require investigation and piloting regardless of which option were 
chosen. 
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7.  Common Costing Factors. 
7.1. Some of the costing factors are common to all of the options considered. These common factors 

are summarised below then considered in more detail. 

7.2. Scope and timescales. The costs have been modelled over five years, and cover the piloting 
and introduction of the option, and the running of four subsequent annual F1 recruitment rounds. 
The costs incurred by Foundation Schools in allocating applicants to individual posts are 
excluded from the models except insofar as these costs vary by option.  

7.3. Applicants and Posts. It is assumed that 8000 applications will be processed each year, with 5% 
of these being from applicants who are not graduating from UK medical schools. The sensitivity 
analysis will consider the likely impact on the options of significant changes to the number of 
applicants, and the ratio of applicants to posts. 

7.4. Schools. It is assumed that the number of Foundation Schools and Medical Schools will remain 
unchanged over the evaluation period.  

7.5. Year 1 Round. The piloting and development of any new option would have to be done in 
parallel with the continuing use of the existing process. Therefore the year 1 costs of the ‘White 
Space’ option are included in the NPV calculations for all other options. 

7.6. Central Administration and Allocation System. All of the options will require some form of central 
administration and a system to manage the allocations based on scores and preferences. It is 
assumed that the cost of this will be equal to the actual costs  for performing the corresponding 
functions in relation to the current F1 recruitment process, which was just under £1m  for the 
2008/9 F1 round. 

7.7. Procurement. Regardless of the option selected, there will be a requirement to re-procure the 
central administrative services and the national application system. These costs have been 
taken to be £200,000 and are assumed to be incurred in 2010/11. 

7.8. Manpower. Where NHS resource costs have been modelled in person-days, the opportunity 
costs have been modelled using four representative day rates. 

7.9. Piloting. All of the options will require piloting and development.  

7.10. Common Content of Assessment. For all of the options bar National Assessment, a standard 
cost has been included for the delivery of the Common Content of Assessment initiative. 

7.11. Legal Challenge. The sensitivity analysis considers the possible impact of legal challenges to 
the process. For this purpose the CBA will consider a standard unit cost for defending a legal 
challenge, based on actual costs incurred by DH in comparable circumstances, and factor these 
into the analysis by considering the likelihood and impact of an option resulting in one or more 
legal challenges. 

7.12. Net Present Values (NPVs). These have been calculated from the cost estimates according to 
‘Green Book’ rules. The NPVs include some allowance for optimism bias5, but mainly optimism 
bias is considered through sensitivity analysis. 

7.13. These common factors are discussed in more detail below 

                                                       
5 Optimism bias refers to the tendency for business cases to under-estimate costs. 
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Scope and Timescales 
7.14. The scope of the cost models is deliberately limited to those elements of cost that are directly 

associated with the variety of options under consideration, namely the costs to run the first stage 
of a national recruitment round. The upstream and downstream activities- such as the costs of 
performing pre-employment checks, or of delivering undergraduate training - are excluded from 
the base cost models, but where they can be expected to vary by option, the variances will be 
taken into account. 

7.15. The annual costs in the models are based on public sector financial years rather than calendar 
years, as this aligns better with the timing of the annual recruitment rounds.  

Applicants and Posts 
7.16. The number of applications received each year will include a dominant proportion from UK 

medical schools and a small remainder from schools outside the UK. The former figure can be 
predicted with some confidence for several years ahead, as it is broadly the total number of 
students in the corresponding years at medical school6. However, the latter figure could be 
subject to large changes from one year to the next. The historical trend has been as follows: 

Year Total 
Applicants 

Non-UK 
applicants 

2006 6467 295
2007 6430 412
2008 7004 186

 

7.17. On this basis, 8000 has been taken to be a sensible ball-park figure for the total number of 
applicants each year, with 5% assumed to be from schools outside of the UK. The effects of 
variation of these assumptions will be considered in the sensitivity analysis. 

7.18. To date the number of available posts has always exceeded the number of applicants. The 
sensitivity analysis will consider the impact of changes to the ratio of applicants to posts. 

Schools 
7.19. The number of medical schools and foundation schools is open to change, through splits and 

mergers for example. In the current models the possibility of such changes is ignored, on the 
grounds that the costs are expected to relate to the number of applications being dealt with, and 
not to the way in which the workload is spread-out between individual schools. The validity of 
this assumption is confirmed in the sensitivity analysis. 

Central Administration and Allocation System 
7.20. All of the options will have some form of central administration to cover the following: 

• The definition of a standard timetable for the round 

• The definition of eligibility criteria 

• Maintaining the standard application form 

• Development and publication of guidance for applicants and selectors 

• Provision and management of the national allocation system (see below) 

                                                       
6 The numbers cannot be forecast exactly, as there will be students who drop out, or who re-sit years, etc. 
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• Management reporting to stakeholders 

• Registration of eligible applicants 

• Checking eligibility of applicants from overseas medical schools 

• Publication of the results of allocation 

• Quality assurance of the national process 

• Dealing with FOI and DPA queries. 

7.21. The options also all assume that there will be a central allocation system through which: 
foundation schools will provide information about the number and type of their available training 
posts; medical schools will enter details of their students; applicants will submit applications and 
state their preferences; the scores for the applicants will be entered; a matching algorithm will 
be used to allocate applicants to schools based on scores, preferences, and the availability of 
posts. 

7.22. The base financial model will assume that for all options these costs will be equal to the actual 
costs  for performing the corresponding function in relation to the current F1 recruitment 
process, which was just under £1m for the 2008/9 F1 round. The sensitivity analysis will 
consider the possible impact of these costs varying by option. 

Procurement 
7.23. The central administration services are currently provided through two main contracts, one 

covering the provision of the ‘Application MMC’ national application system, the other covering 
the administration and management services. Both of these contracts will expire during the 
evaluation period, so some allowance has to be made for re-procurement. It is assumed that the 
cost of managing the re-procurement (taken to be £200,000) will not vary by option; this 
assumption will be revisited in the sensitivity analysis. 

Manpower 
7.24. The manpower requirements for the selection options can be broken down into four main 

categories for costing purposes: clinical (e.g. to conduct interviews); senior management (e.g. to 
define standards and rules); lay members of interview panels, and administrative time (e.g. to 
arrange interviews, or collate scores). 

7.25. There is no authoritative yardstick for measuring the opportunity costs of NHS or medical school 
staff. Given this, the approach adopted in the current work has been to consider market prices 
for temporary staff as measure of the opportunity cost. In effect this is saying that whatever an 
organisation is prepared to pay to backfill a temporarily empty role is a measure of the 
opportunity cost of leaving it vacant. This principle is most likely to hold true where resources 
are in short supply, as there the market price is driven up towards a limit which should be the 
opportunity cost.  Given this, the market price is probably is a reasonable measure for the 
clinical and senior management roles. 

7.26. For the  current work the following day rates have been adopted, arising from discussions with 
locum agencies and inspection of random samples of job adverts for temporary positions: 

• Clinical    £650 per day 

• Senior Management  £500 per day 

• Lay Member   £250 per day 
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• Administrative   £150 per day  

7.27. The impact of the assumed rates is considered in the sensitivity analysis.  

Piloting and Development 
7.28. All of the options will require piloting and development- even the ‘Do Nothing’ option, since the 

current system would have to be re-procured within the evaluation period. For the purpose of 
building the base cost models it is assumed that the piloting and development would present 
broadly similar resource requirements regardless of which option is chosen, and can be 
represented by an order of magnitude figure of £1.5m. The exception to this is the ‘Do Nothing’ 
option, where the scope of the piloting is reduced, for which the pilot cost is taken to be £0.75m. 
The sensitivity analysis will consider the possible impact of variations to these assumptions. 

Common Content of Assessment 
7.29. In all of the options bar National Assessment it is assumed that the Common Content of 

Assessment initiative is implemented across all UK medical schools. The cost models include 
the estimates for this work that have been provided by the Medical Schools Council, which 
amount to £1.5m in the first year and £1m per year thereafter. 

Legal Challenge 
7.30. It can be expected that the risk of legal challenge will vary across the options. The impact of this 

will be considered in the sensitivity analysis by considering the extent to which the cost of legal 
challenges could be a factor in determining a preferred option. 

7.31. As an indication, the DH has confirmed that the legal costs of two judicial reviews in recent 
years have totalled around £150,000. Given that these exclude DH management time, it is 
proposed here that the cost of successfully defending a single challenge should be taken to be 
£100,000. 

7.32. The impact of losing a legal challenge is far more difficult to assess, as the range of possible 
outcomes is very broad. A worst case might be that a prevailing selection process has to be 
abandoned and replaced by another at short notice, possible with some interim working 
arrangements. This will be modelled in the present work as an impact of £2.1m, which is built up 
as follows: 

• Cost of defending the challenge:       £150,000 

• Cost of consultation and design of new option     £250,000 

• Cost of piloting and development of new option  £1,500,000 

• Cost of procuring new option        £200,000 

NPV Calculations 
7.33. The NPV calculations are based on 2008/9 figures, discounted annually by 3.5%. VAT is 

excluded from all cost estimates. 

7.34. Given the nature of the options under consideration, there are no significant or systematic 
distributional effects to take into account, except that some options shift the burden of 
assessment from employers and Foundation Schools to Medical Schools. 

7.35. Treasury and DH guidance is that the evaluation of options should take into account an effect 
called ‘optimism bias’, which is the tendency for business cases to underestimate costs and 
over-estimate benefits. For some types of capital spend, where there is good historical evidence 
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from projects, the Treasury specifies a percentage uplift that should be added to costs to take 
account of optimism bias. For other types of capital spend, where there is no established 
evidence, and for operational costs and benefits, the Treasury guidance is that the effects of 
optimism bias should be considered through sensitivity analysis. In the current work, for a small 
proportion of the overall costs- namely the estimated £200k of costs included in each year for 
making changes to the central application system-  there is a relevant uplift factor (200%) 
provided by Treasury which can be considered relevant. This factor has therefore been added to 
the NPVs of all of the options, allowing an extra £400k in each of years 2-5 for uncertainties in 
the exact specification of the central application system. Other effects of optimism bias are 
considered through the sensitivity analysis. 
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8.  Monetary Analysis 
8.1. This section considers the relative values of each option in terms of those costs and benefits 

that can be quantified in monetary terms. It considers each of the options in turn, and ends with 
a summary. 

Do Nothing 
8.2. The table below summarises the monetary cost elements for the Do Nothing option, over and 

above those that are common costs, as defined in Section 7. 

Name Description Basis of Estimate Annual 
Estimate 

(£,000.00) 
Rules The costs of defining the 

questions, and assuring their 
effectiveness. 

Figures from UKFPO. 225 

Educational 
scores and 
registration 

The administrative costs 
incurred by medical schools in 
providing applicant details to 
be loaded onto the system. 

See below. 100 

Scoring The non-central manpower 
costs incurred in scoring 
applications. 

Manpower figures from UKFPO. 1558

Venues The non-manpower costs 
associated with scoring 
applications, including room-
hire, catering, travel expenses 
etc. 

See below. 125 

 

8.3. The Rules costs are those associated with the following activities: 

• Drafting the white space questions and associated scoring guidelines, through 
consideration of the person specification 

• Validating the questions and guidance through piloting and consultation. 

• Holding calibration workshops 

• Reviewing special cases (e.g. examples of suspected plagiarism). 

8.4. The UKFPO has estimated these costs at 450 person days, the bulk of which is senior 
management time. For the purpose of the current estimates it is assumed that all the time can 
be rounded up to the senior management manpower rate, and the cost of travel, room hire and 
so rounded down to zero, giving a cost estimate of £225,000. 

8.5. The educational score and registration costs are those incurred by the medical schools in 
providing scores for all of their applicants, and presenting those scores, plus the email 
addresses of their students, in an electronic form to be loaded on the national system. This cost 
has been estimated on the basis of the following breakdown of activities per school. 
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Activity 
Admin days 
per school 

Management 
days per school    

         

Familiarisation with 
rules for current 
year  2  2    

Identify sources of 
information  2  1    

Download email 
addresses of all 
current students to 
file  1      

Collate scoring 
information  2      
Approve quartiles  0.5  0.5    

Upload information 
to central system  1      
Contingency  1  1    
Totals  9.5  4.5    
Cost per school  £1,425  £2,250  £3,675 

 

8.6. The total for all medical schools has been rounded to £100,0007. 

8.7. The scoring costs cover the manpower required to organise scoring events, train scorers, print 
the online forms, score the forms, collate the scores and enter them onto the system.( In the 
sensitivity analysis there will be consideration of a variant in which the application forms are 
scored online, which is an option supported by the current system. ) These costs have been 
estimated as follows (based on UKFPO figures for 7,000 applications), assuming that half of the 
scorers are clinicians and half are senior managers: 

Activity Admin Days 
7,000 

Applications 

Senior/ 
Clinical Days 

7,000 
Applications 

Cost 
7,000 

Applications 
£000 

Cost  
8,000 

Applications 
£000 

Organise events 
and print 
application forms 

910 137 156

Score 
applications 

  2000 1150 1314 

Manage scoring 
events 

65 65 42 48

Collate and enter 
scores 

230 35 39

Total 1205 2065 1363 1558 

 
 
 

8.8. The venue costs have been estimated at £5,000 per school, based on informal figures provided 
by foundation school representatives at a meeting of the Foundation Programme Rules Group in 
2008. 

                                                       
7 This figure may be pessimistic. Some medical schools have reported that score information can be straightforwardly 
downloaded from their administrative systems with little manual effort. 
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8.9. Given the above, an illustrative NPV for the Do Nothing option of -£21.2 million can be 
calculated as shown below: 

Costs (£000)  Year 1  Year 2  Year 3  Year 4  Year 5  Total 

Central Administration  1,000  1,000  1,000  1,000  1,000  5,000 
Common Content  1,500  1,000  1,000  1,000  4,500 
Rules  225  225  225  225  225  1,125 
Registration and EP Scores  100  100  100  100  100  500 
Scoring   1,558  1,558  1,558  1,558  1,558  7,790 
Venues  125  125  125  125  125  625 
Procurement  200  200 
Pilot  0  0  1,500  0  0  1,500 
Optimism bias factor  400  400  400  400  1,600 
Total  3,008  5,108  5,908  4,408  4,408  22,840 

Discount Factor  3.50%  1.00  0.97  0.93  0.90  0.87 

Discounted Costs  3,008  4,929  5,502  3,961  3,823  21,223  NPV 
 

 

Multiple Mini Interviews 
8.10. The table below summarises the monetary cost elements for the Multiple Mini Interviews option, 

over and above those that are common costs, as defined in Section 7. 

Name Description Basis of Estimate Annual 
Estimate 

(£,000.00) 
Rules The costs of defining the 

interview questions and 
guidance, and assuring their 
effectiveness. 

Assumed to be equivalent to the 
Do Nothing costs 

225

Registration 
and EP 
scores 

The administrative costs 
incurred by medical schools in 
providing applicant details to 
be loaded onto the system. 

As per ‘Do Nothing’ costing. 100

Interviewer 
time  

The manpower costs of the 
interviewers. 

First-principles estimate, 
detailed below 

2600

Interview 
Admin 

The non-central manpower 
costs or arranging and 
preparing for interviews, 
managing them, and collating 
information about outcomes. 

As per ‘Do Nothing’ event 
admin, as described below. 

244

Venues The non-manpower costs 
associated with scoring 
applications, including room-
hire, catering, travel expenses 
etc. 

See below. 368

 

8.11. The manpower estimates for the interview panels have been developed as shown below, based 
on the assumptions presented in Section 5. 
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Interview cycles required:  8000 
Each team does:   15  cycles per day 
Each team interviews for:  3  days 
So each team does:  45  interview cycles  
So the number of teams needed is:  177.77778 

The team also spends  1 
day on prep and a wash‐
up 

So each team works for:  4  days 
The total number of team days is:  711.11111 

Assume 3 clinical, 1 lay, and 2 senior members per team. 
Average cost per team day is:  £3,200 
So the cost of interviewing time is:  £2,275,556 
The cost of training half the teams is:  £142,222 
So the total cost is:  £2,417,778 

 

 
8.12. The resources required to prepare for and manage the interview events are taken to be broadly 

comparable to those required for the scoring events for the ‘Do Nothing’ option. The rationale for 
this is that the steps involved are quite similar. The two main differences are: 

8.13. -There will be no requirement to print out lengthy application form answers in the case of MMI. 
That said, there will still be a requirement to print-out interview sheets and schedules. 

8.14. -There is no requirement to book applicants in to events in the case of ‘Do Nothing’, and the 
scoring events will be shorter overall than the interview events. 

8.15. It is reasonable to assume that these two differences will broadly cancel out in cost terms. 

8.16. As with the ‘Do Nothing’ option, where the marks for individual answers are entered onto the 
national system, it is expected that the scores from each individual interview in the cycle will 
need to be recorded for audit purposes. 

8.17. Given this, the admin costs are as per ‘Do Nothing’ less the costs of the scoring, namely: 

Activity Admin Days 
for 7,000 

Applications 

Senior Days 
for 7,000 

Applications 

Cost 
for 7,000 

Applications 
£000 

Cost  
for 8,000 

Applications 
£000 

Organise 
events and 
print 
application 
forms 

910 137 156 

Manage 
scoring events 

65 65 42 48

Collate and 
enter scores 

230 35 39

Total 1205 65 213 244 
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8.18. At a meeting of the F1 Rules Group in 2008, representatives of foundation schools indicated that 
the cost of room hire and catering for hosting interviews would be of the order of £10,000 per 
school, or £250,000 for the UK.  

8.19. Assuming that interviews are held at venues local to the UK applicant, a figure of £5 per 
applicant has been assumed for UK travel expenses, giving £38,000 for 7,600 applicants. Costs 
for a single non-UK applicant have been assumed to be £200, giving £80,000 for 400 applicants. 

8.20. From the above, total Venue costs (including applicant expenses) are £368,000. 

8.21. Given the above, an illustrative NPV for the MMI option of -£26.3 million can be calculated as 
shown below: 

Costs (£000)  Year 1  Year 2  Year 3  Year 4  Year 5  Total 

Central Administration  1,000  1,000  1,000  1,000  4,000 
Common Content  1,500  1,000  1,000  1,000  4,500 
Rules  225  225  225  225  900 
Registration  100  100  100  100  400 
Interview Teams  2,418  2,418  2,418  2,418  9,671 
Interview Admin  244  244  244  244  975 
Venues  368  368  368  368  1,472 
Procurement  200  200 
Pilot  1,500  1,500 
Year 1 round  3,008  3,008 
Optimism bias factor  400  400  400  400  1,600 
Total  4,508  6,454  5,754  5,754  5,754  26,626 

Discount Factor  3.50%  1.00  0.97  0.93  0.90  0.87 

Discounted Costs  4,508  6,229  5,359  5,171  4,990  26,257  NPV 
 

 

Structured Interviews 
8.22. The annual costs of interviewer time for structured interviews can be estimated as follows: 

Interviews required  8000 
Each panel manages  12  interviews per day 
Each panel interviews for  3  days 
So each panel does  36  interviews  
So the number of panels needed is  222.22222 
Each panel also spends  1  day on prep and a wash‐up 
So each panel works for  4  days 
So the total number of Panel Days is  889 

Assume 2 clinical and 1 lay member per panel. 
Average cost per panel day   £1,550 
Cost of training half the panels  £86,111 
Total cost  £1,463,889 

 
8.23. In other respects, the costs for the Structured Interviews option will be comparable with those for 

MMI (a possible exception- namely the cost of venues- is considered in the sensitivity analysis). 
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Given this, an illustrative NPV for the Structured Interview option of -£22.8 million can be 
calculated as shown below: 

Costs (£000)  Year 1  Year 2  Year 3  Year 4  Year 5  Total 

Central Administration  1,000  1,000  1,000  1,000  4,000 
CCA  1,500  1,000  1,000  1,000  4,500 
Rules  225  225  225  225  900 
Registration  100  100  100  100  400 
Interview panels  1,464  1,464  1,464  1,464  5,856 
Interview Admin  244  244  244  244  975 
Venues  368  368  368  368  1,472 
Procurement  200  200 
Pilot  1,500  1,500 
Year 1 round  3,008  3,008 
Optimism bias factor  400  400  400  400  1,600 
Total  4,508  5,501  4,801  4,801  4,801  24,410 

Discount Factor  3.50%  1.00  0.97  0.93  0.90  0.87 

Discounted Costs  4,508  5,308  4,470  4,314  4,163  22,763  NPV 
 
 

National Assessment for Ranking 
8.24. The table below summarises the monetary cost elements for the National Assessment for 

Ranking option, over and above those that are common costs, as defined in Section 7. 

Name Description Basis of Estimate Annual 
Estimate 

(£,000.00) 
Registration The administrative costs 

incurred by medical schools in 
providing applicant details to 
be loaded onto the system. 

As per ‘Do Nothing’ costing. 100

Examinations The all-in costs of developing 
and delivering the test. 

GMC PLAB costs (see below),  4600

Expenses The cost of applicant travel 
expenses. 

274

 

8.25. The estimates for the examinations are based on the charges imposed by the GMC for the 
PLAB examinations, which are £145 and £430 per student for Parts 1 and 2 of the test 
respectively. These charges are designed to recover, without profit, the GMC’s costs for the 
development, maintenance and delivery of the examinations.   

8.26. It is assumed that at least 10% of UK students would be away on electives whenever the 
examination was held, and would have to return to the UK for the examination. Treating these 
applicants in the same way as the 5% of overseas applicants, the cost for expenses is 
£274,000. The impact of this assumption will be considered in the sensitivity analysis. 

8.27. Given the above, an illustrative NPV for the National Assessment for Ranking option of -£32.2 
million can be calculated as shown below: 
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Costs (£000)  Year 1  Year 2  Year 3  Year 4  Year 5  Total 

Central Administration  0  1,000  1,000  1,000  1,000  4,000 
Common Content  0  1,500  1,000  1,000  1,000  4,500 
Rules  0  0  0  0  0  0 
Registration  0  100  100  100  100  400 
Examination  0  4,600  4,600  4,600  4,600  18,400 
Venues (expenses only)  0  274  274  274  274  1,096 
Procurement  200  200 
Pilot  1,500  1,500 
Year 1 round  3,008  3,008 
Optimism bias factor  400  400  400  400  1,600 
Total  4,508  8,074  7,374  7,374  7,374  34,704 

Discount Factor  3.50%  1.00  0.97  0.93  0.90  0.87 

Discounted Costs  4,508  7,791  6,867  6,627  6,395  32,187  NPV 
 

 

Situational Judgement Test 
8.28. The table below summarises the monetary cost elements for the SJT option, over and above 

those that are common costs, as defined in Section 7. 

Name Description Basis of Estimate Annual 
Estimate 

(£,000.00) 
Registration The administrative costs 

incurred by medical schools in 
providing applicant details to 
be loaded onto the system. 

As per ‘Do Nothing’ costing. 100

Examinations The all-in costs of developing 
and delivering the tests. 

GMC PLAB costs (see below),  1160

Rules The costs of determining the 
rules that relate to the use of 
an educational performance 
score. 

See below. 115

Expenses The cost of applicant travel 
expenses. 

As per MMI 80

 

8.29. The estimates for the examinations are based on the charge imposed by the GMC for Part 1 of 
the PLAB examinations, which is £145 per student. These charges are designed to recover, 
without profit, the GMC’s costs for the development, maintenance and delivery of the 
examinations.   

8.30. The ‘Rules’ costs here are roughly estimated as half the corresponding costs for other options 
such as MMI. The rationale is that for those other options the Rules costs cover two areas: 1) 
the use of an assessment technique, such as MMI; and 2) the use of some educational 
performance score. With SJT , the first of these things- namely the cost of defining the SJT 
itself- is modelled by the all-in PLAB costs, so only the costs associated with the use of some 
Educational Performance score need to be included. The effects of this estimate are considered 
in the sensitivity analysis.  
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8.31. Given the above, an illustrative NPV for the SJT option of -£19.3 million can be calculated as 
shown below: 

Costs (£000)  Year 1  Year 2  Year 3  Year 4  Year 5  Total 

Central Administration  1,000  1,000  1,000  1,000  4,000 
Common Content  1,500  1,000  1,000  1,000  4,500 
Rules  115  115  115  115  460 
Registration  100  100  100  100  400 
Examination  1,160  1,160  1,160  1,160  4,640 
Venues (expenses only)  80  80  80  80  320 
Procurement  200  200 
Pilot  1,500  1,500 
Year 1 round  3,008  3,008 
Optimism bias factor  400  400  400  400  1,600 
Total  4,508  4,555  3,855  3,855  3,855  20,628 

Discount Factor  3.50%  1.00  0.97  0.93  0.90  0.87 

Discounted Costs  4,508  4,396  3,590  3,464  3,343  19,301  NPV 
 

 

Educational Performance 
8.32. The table below summarises the monetary cost elements for the Educational Performance 

option, over and above those that are common costs, as defined in Section 7. 

Name Description Basis of Estimate Annual 
Estimate 

(£,000.00) 
Registration 
and scores 

The administrative costs 
incurred by medical schools in 
providing applicant scores and 
details to be loaded onto the 
system. 

As per ‘Do Nothing’ costing. 100

UK Rules The costs of defining and 
maintaining the rules for 
generating medical school 
scores 

As per ‘Do Nothing’ costing 225

 

8.33. Note that the costs incurred by overseas medical schools in providing scores for their applicants 
are excluded from the calculations because they are not incurred within the UK. 

8.34. There is an argument to say that the Rules costs for the EP option should be less than for the 
other options (e.g. MMI) in which some educational performance score is combined with another 
assessment technique, the argument being that those options need rules for the assessment 
technique as well as for the use of the educational score. However, there is a counter argument 
which is that where an educational performance score is the only measure being used for 
selection, it would need to be a more robust and granular score, hence the associated rules 
need to be considered in more detail. Given this, the two competing effects represented by 
these arguments have been taken to cancel- out; the sensitivity analysis examines the 
importance of this assumption. 

8.35. Given the above, an illustrative NPV for the Educational Performance option of -£15.2 million 
can be calculated as shown below: 
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Costs (£000)  Year 1  Year 2  Year 3  Year 4  Year 5  Total 

Central Administration  1,000  1,000  1,000  1,000  4,000 
Common Content  1,500  1,000  1,000  1,000  4,500 
Registration and scores  100  100  100  100  400 
Rules  225  225  225  225  900 
Procurement  200  200 
Pilot  1,500  1,500 
Year 1 round  3,008  3,008 
Optimism bias factor  400  400  400  400  1,600 
Total  4,508  3,425  2,725  2,725  2,725  16,108 

Discount Factor  3.50%  1.00  0.97  0.93  0.90  0.87 

Discounted Costs  4,508  3,305  2,538  2,449  2,363  15,163  NPV 
 

 

Summary 
8.36. The table below summarises the NPV calculations for the options, based on the assumptions 

made in this section. 

Option  NPV (£000) 
Do Nothing  ‐21,223  
MMI  ‐26,257  
National Assessment  ‐32,187  
Educational Performance  ‐15,163  
Structured Interview  ‐22,763  
SJT  ‐19,301  

 

 
8.37. These can also be expressed relative to the NPV of the ‘Do Nothing’ option, as follows: 

Option  Relative NPV (£000) 
Do Nothing  0 
MMI  ‐5,034  
National Assessment  ‐10,965  
Educational Performance  6,060  
Structured Interview  ‐1,541  
SJT  1,922  

 

 

9.   Non-Monetary Analysis. 
9.1. In this section costs and benefits that cannot be expressed in monetary terms are considered. 

The section begins by comparing the options against each of the assessment criteria in turn, 
and explaining the basis upon which scores have been allocated. The weightings that have 
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been agreed by the FPSG are then introduced, with an explanation of the way in which they 
have been derived. The section ends with a summary inter-comparison of the weighted 
performance of the options. 

9.2. Before considering the scores it is important to remember that the scoring method used is one 
known as ‘local’ scoring (as opposed to ‘global’ scoring), in which the gap between the best and 
worst option is always set at 10 points, no matter how significant that gap is in absolute terms. 
At a later stage a weighting will be introduced to take into account the significance.  

Reliability 
9.3. Reliability in our terms is a measure of the extent to which a selection method will yield 

consistent results when properly applied. The scores for reliability are presented in the table 
below. 

 

Option Reliability
Do Nothing 0
Multiple Mini Interviews 10
Structured Interview 8
National Assessment for Ranking 10
SJT 10
Educational Performance 8

 

9.4. The rationale for the scoring is as follows. 

9.5. The view of the Expert Panel is that National Assessment, MMI and SJT can be expected to 
have good reliability, whereas Do Nothing cannot. The main issue with Do Nothing in this regard 
is that applicants do not complete their answers under invigilated conditions, so that some 
applicants might be able to spend far more time on their answers than others (leaving aside the 
possibility of cheating, which is dealt with under a separate criterion below).  

9.6. The Panel regarded Structured Interview as marginally less reliable than MMI. 

9.7. The reliability of Educational Performance ought to be good, on the assumption that the scores 
awarded to applicants will be based on multiple data points linked to their performance in written 
examinations, OSCEs and so on, that should themselves be reliable tests. 

 

Validity 
9.8. Validity can be considered here as the extent to which selection method is actually measuring 

the properties that make one applicant ‘better’ than another. The scores for Validity are 
presented in the table below. 
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Option Validity
Do Nothing 3
Multiple Mini Interviews 8
Structured Interview 7
National Assessment for Ranking 0
SJT 10
Educational Performance 6

 

9.9. The rationale for the scoring is as follows. 

9.10. The Expert Panel reports that there is little evidence about the predictive validity of the proposed 
methods in comparable applications. This is justified by the output of the literature review, which 
shows that a lot of work has been done on the assessment of validity, but the results and nature 
of the investigations vary so widely that it is not possible to draw clear conclusions from them for 
the purpose of this analysis.  

9.11. Given this, one approach to the scoring is to base it upon the view of the Expert Panel that a mix 
of measures, covering both cognitive and non-cognitive capabilities, will in general have more 
predictive capability than a single measure. On this basis National Assessment for Ranking is 
the weakest option, as it is a single measure of cognitive ability only. 

9.12. SJT is given the highest score, as it combines an assessment of professional attributes that has 
good validity, with the academic and clinical components of the educational performance score. 
It therefore out-points the Educational Performance option, in which the professional attributes 
are not subject to such a detailed assessment. 

9.13. On the same basis, MMI also out-points Educational Performance, although it is not scored as 
highly as SJT. 

9.14. On the assumption that the professional attribute component of the Educational Performance 
score are based on unstructured interviews, it is marked below the Structured Interview option. 

9.15. Do Nothing is marked lower still, as it does not test spoken communication skills, and is not 
performed under invigilated conditions. 

 

Granularity 
9.16. Granularity in this context is a measure of the smallest percentage difference in score that can 

reasonably be given to comparable applicants. For example, the academic quartile arrangement 
described earlier in this report can only give one of four scores to any applicant. The less 
granular the system, the less able is it to distinguish between applicants who are near the border 
between selection and non-selection. The scores for Granularity are presented in the table 
below. 

Option Granularity
Do Nothing 5
Multiple Mini Interviews 5
Structured Interview 0
National Assessment for Ranking 10
SJT 10
Educational Performance 8
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9.17. The rationale for the scoring is as follows. 

9.18. For the Do Nothing option the granularity is governed by the number of questions and the 
number of possible scores per question. In the latest recruitment round the applicants were 
graded into 60 categories by score. This could be increased at the cost of increasing the number 
of questions to be assessed; but that would introduce extra costs for scoring and an extra 
burden on applicants, assuming that further valid questions could be defined.  

9.19. The granularity for MMI is assessed here as broadly the same as ‘Do Nothing’. This is on the 
basis that: the number of interview stations will be broadly the same as the number of scoreable 
white space questions currently; and that the range of possible marks that could be given to an 
applicant’s performance in each interview station would be broadly the same as the range that 
could be given to a typical white space question.  

9.20. Structured Interview is given the lowest score, as it is unlikely that a single interview of 30 
minutes duration could distinguish between applicants to the same extent as any of the other 
options. 

9.21. The National Assessment and SJT have scope to provide high levels of granularity, assuming 
that the assessments contain large numbers of machine-markable questions. 

9.22. Medical Schools are assumed to have sufficient information about their students to place them 
in a rank order (effectively that is how some schools appear to generate their quartiles at 
present) which is the highest practical level of granularity achievable in a single school. 
However, it is not clear whether the common elements of performance reporting that are 
envisaged in the Educational Performance option would offer such a high level of granularity. 
Given this, the option has been marked midway between National Assessment and MMI; the 
sensitivity analysis will determine whether this uncertainty in granularity is an important factor. 

Consistency 
9.23. Consistency in our terms is the likelihood that a given selection method will be implemented in 

the same way across the NHS8. The scores for Consistency are presented in the table below. 

Option Consistency
Do Nothing 0
Multiple Mini Interviews 2
Structured Interviews 2
National Assessment for Ranking 8
SJT 10
Educational Performance 5

 

9.24. The rationale for the scoring is as follows. 

9.25. The Expert Panel does not comment explicitly on the Consistency of the options, and there 
appears to be no direct evidence in the output of the literature reviews. Given this, the scores 
have been arrived at by considering the degrees of freedom that could introduce local variability. 

9.26. SJT has the fewest degrees of freedom, given that the tests are standard and are machine 
markable.  

                                                       
8 The distinction between Reliability and Consistency in this document is that the former is taken to be the reliability of 
the method when applied in a given way, and the latter is the likely consistency in the way in which the method is applied 
across the NHS. 

85 
 



Appendix D     Cost Benefit Analysis 

9.27. National Assessment has more degrees of freedom. While some of the assessment is expected 
to be machine markable, as per SJT, one element is expected to be an OSCE, so there is scope 
for the OSCE to be organised and run in slightly different ways across the country.   

9.28. Both of the interview-based options have more degrees of freedom still, since individuals may 
also vary in their interpretation of the guidelines for conducting the interviews (in addition to 
those for scoring).  

9.29. Do Nothing has yet more degrees of freedom, as each medical school currently determines its 
own method for compiling the academic quartiles.  

9.30. It is difficult to assess the consistency with which the Educational Performance option could be 
implemented across the country, and even more difficult to assess how consistently the scores 
would be awarded by schools outside of the UK.9  It involves fewer additional steps than the 
interviewing options and Do Nothing, but more than SJT, say. Given this it is provisionally 
scored as midway between the two, but this will be re-considered in the sensitivity analysis. 

Longevity 
9.31. Longevity is the extent to which the quality of the outcome of the process is likely to be 

sustained over time. The scores for Longevity are presented in the table below. 

Option Longevity
Do Nothing 0
Multiple Mini Interviews 8
Structured Interviews 8
National Assessment for Ranking 9
SJT 9
Educational Performance 10

 

9.32. The rationale for the scoring is as follows: 

9.33. Do Nothing is the only option which allows applicants the freedom to find, and base their 
answers upon, model answers. What’s more, it is possible for those who develop the model 
answers to get access to the current year’s questions and to develop answers to them within the 
application period. The impact of model answers could grow over time. There would be an 
increasing likelihood from year to year that the most recent questions would overlap with 
previous ones. Also, if the competition for places were to grow, the motivation for using model 
answers would increase. Given these factors, Do Nothing appears to be the worst option by 
some margin. 

9.34. Multiple Mini Interviews and Structured Interviews are marked down slightly because the range 
of questions that can be put in an interview is reasonably constrained. The National Assessment 
and SJT, by contrast, would by their nature allow a wider range of questions to be deployed. 

9.35. Educational Performance seems to be less open to these difficulties overall, and is thus given 
the highest score. 

Educational Impact 
9.36. Educational Impact in our terms is the extent to which the option supports or undermines 

educational objectives. The scores for Educational Impact are presented in the table below. 

                                                       
9For the purpose of selection, the concern relates chiefly to medical schools in the EEA, as applicants from outside of 
the EEA are only considered for selection if there are posts remaining after UK and EEA applicants have been selected.  
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Option Educational 
Impact 

Do Nothing 5
Multiple Mini Interviews 5
Structured Interviews 5
National Assessment for Ranking 0
SJT 5
Educational Performance 10

 

9.37. The rationale for the scoring is as follows: 

9.38. There is broad agreement among medical schools that a national test designed solely for 
allocation purposes would result in medical schools and students focusing on what it takes to 
pass the test, rather than focusing on what it takes to develop the qualities needed by a good 
doctor. An argument could be made that the test should be designed to test the qualities needed 
to become a good doctor, so the objectives of the test and the objectives of education would be 
aligned. This argument misses two points. Firstly, while the medical schools deliver a 
consistently high standard of graduate output, there is considerable diversity across the schools 
in the way in which that output is achieved, both in terms of teaching styles and the sequencing 
of the curricula. It would be difficult to define an examination that would be equally fair for all 
applicants to take several months before finals given that different schools will have completed 
different parts of the overall learning and development process at that stage. Secondly, even if 
the exam were aligned with the curricula of the schools, from the applicant perspective the 
preparation and undertaking of the exam would be distracting from their finals, while overlapping 
the purpose of their finals. On these grounds the National Assessment for Ranking earns a 
score far removed from the other options. 

9.39. The best option in this regard is Educational Performance, in that it harnesses the efforts that 
are put into the development of graduates, rather than distracting from it. The remaining options 
are not well differentiated from each other in relation to this criterion, and are marked down from 
the best because they all distract the applicant from their studies to a similar extent.  

Fairness 
9.40. Fairness measures the extent to which all applicants get to play on a level field if a given option 

is selected. The scores for fairness are presented in the table below. 

Option Fairness
Do Nothing 7
Multiple Mini Interviews 4
Structured Interviews 4
National Assessment for Ranking 0
SJT 10
Educational Performance 5

 

 
9.41. The rationale for the scoring is as follows.  

9.42. By contrast to the other options, a National Assessment for Ranking requires all applicants to be 
present in the UK at a certain time, which would present difficulties to those applicants who 
would be away on electives at the time (there being no suitable time at which no applicants are 
ever away at electives). Also, it is likely that because of the differences in the curricula across 
medical schools, it may be that at the time of the assessment some applicants might have very 
recently covered the topics being assessed, while other will not. For these reasons it has been 
given the lowest score.  
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9.43. SJT appears to be a fair option, in that it is anonymised, nationally standardised, should be 
independent of any variations in curriculum, and gives every applicant an equal amount of time 
to perform the test. 

9.44. Do Nothing could be described as marginally less fair, as some applicants might have more time 
free within the application period than others. 

9.45. Do Nothing scores ahead of the interview options because it is scored anonymously. 

9.46. The fairness of Educational Performance is difficult to judge at this stage, so it has been given 
an average mark, the effects of which will be considered in the sensitivity analysis.  

9.47. Note that arguments along the lines of ‘exams are unfair because they favour those who are 
good at exams’ are not considered here, as the consequence of the effects being described by 
such arguments, namely that some people are selected for the wrong reason, is covered by the 
Validity criterion. 

Compliance  
9.48. Compliance in our terms is the extent to which the option prevents or mitigates the effects of 

cheating or malpractice. The scores for Security are presented in the table below. 

Option Compliance
Do Nothing 0
Multiple Mini Interviews 7
Structured Interviews 7
National Assessment for Ranking 10
SJT 10
Educational Performance 5

 

9.49. The rationale for the scoring is as follows.  

9.50. Do Nothing is the only option in which the main inputs upon which selection is based are 
provided by the applicant in an uncertified way. Applicants could ask a third party to complete 
the answers, with little fear of detection. The current system attempts to detect such malpractice 
by sampling of forms and so on, but it remains, by a wide margin, the option most susceptible to 
malpractice.  

9.51. Educational Performance ought to gain a high score, again on the grounds that it does not 
impose any additional test for selection purposes, so minimises the new opportunities for 
malpractice. That said, it may be difficult to police the scores that are submitted by all schools 
from outside of the UK, so for the time being the option has been marked down- the effects of 
this will be considered in the sensitivity analysis. 

9.52. The interview options- being the only options in which the scorers are likely to know the 
applicant- is in theory open to deliberate bias, so they are marked down from the National 
Assessment and SJT. 

Transparency 
9.53. Transparency in these terms is the extent to which applicants can understand what is expected 

of them and why they have achieved one score rather than another. The scores for 
Transparency are presented in the table below. 
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Option Transparency
Do Nothing 0
Multiple Mini Interviews 5
Structured Interviews 6
National Assessment for Ranking 7
SJT 3
Educational Performance 10

 

9.54. The rationale for the scoring is as follows: 

9.55. Educational Performance does not involve any new tests, and is based on scores from existing 
assessments that should be well-understood by students. It is given the highest mark 
accordingly. 

9.56. Feedback from applicants, gathered by MSC, suggests that many are unclear about the exact 
purpose of the white space questions, and about the qualities they should try to include in their 
answers in order to gain the best marks. In other words, applicants may be getting low marks 
because the exact nature of the test is not clear to them. For this reason it is given the lowest 
mark. 

9.57. SJT is likely to be an unfamiliar concept to students, as it does not appear to be common in 
medical schools. Given this it is scored lower than the other remaining options. 

9.58. The National Assessment is given a high score because the nature and purpose of knowledge-
based assessments should be very familiar to students. 

9.59. Structure interview is given a slightly higher mark than MMI because it is simpler, and therefore 
should be easier to understand. 

Applicant Burden 
9.60. Applicant Burden is the extent to which the option minimises the added cost and effort for 

applicants in addition what is required for their undergraduate course. The scores for this 
criterion are presented in the table below. 

Option Applicant Burden
Do Nothing 5
Multiple Mini Interviews 3
Structured Interview 3
National Assessment for Ranking 0
SJT 3
Educational Performance 10

 

9.61. The rationale for the scoring is as follows. Educational performance introduces no additional 
work for the applicant, since it is based on the assessments being made as part of the 
applicant’s education in any event. 

9.62. Do Nothing has two advantages for the applicant. Firstly they can complete their applications at 
a time and place of their convenience. More importantly, the application window is sufficiently 
long that they can see the questions and then put in the intellectual effort focused at those 
questions alone. With the other options the applicant does not know, in advance, what the 
questions would be, and so would have to prepare more widely. The National Assessment for 
Ranking is considered to be the worst option in this regard, by some margin. 
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Medical Time 
9.63. This criterion measures the extent to which each option avoids the need for the time of medical 

staff from within then NHS. The scores for Medical Time are presented in the table below. 

Option Medical Time
Do Nothing 2
Multiple Mini Interviews 0
Structured Interviews 1
National Assessment for Ranking 0
SJT 10
Educational Performance 10

 

9.64. The rationale for the scoring is as follows. 

9.65. Neither SJT nor Educational Performance impose any requirement for medical input, so they get 
the highest score. 

9.66. The interview options and National Assessment have the highest requirement for medical time, 
and get the lowest score (whether one is worse than the other depends on the exact make-up of 
the interview panels and teams- this is considered in the sensitivity analysis). 

9.67. Do Nothing requires significant input from clinicians for scoring.  

Feasibility 
9.68. Feasibility is a measure of the size and complexity of the management challenge that would be 

the consequence of selecting a particular option.  

9.69. The difference in the feasibility of the options can be drawn out by breaking the management 
challenge down into the following elements: 

9.70. Rules- how easy or difficult is it, from one year to the next, to gain agreement to the tests to be 
used, pilot them, write guidance, calibrate tests across schools and so on. 

9.71. Scorer logistics – how easy is it to recruit scorers/interviewers, train them, organise their 
attendance at events. 

9.72. Applicant logistics- how easy is it to provide guidance to applicants, get them registered with the 
process, book them into events, and so on. 

9.73. Technical- how easy is it to maintain the national allocation system 

9.74. One this basis the options can be judged as follows: 

9.75. Rules- there is little to distinguish between the most of the options, except that a National 
Assessment for Ranking would meet with such professional hostility that there is a real 
possibility that consensus would never be reached. Note it could be argued that the Rules Effort 
associated with Educational Performance should be ignored, as it would simply be replacing 
work that would otherwise be done on developing curricula locally. It could also be argued that 
the Rules effort for Do Nothing in the short term is less arduous than the other options, as it is 
familiar ground for most of those involved. 

9.76. Scorer Logistics- Educational Performance requires no additional effort. The other options each 
require large numbers of local testers to be recruited, trained, organised, etc. Do Nothing fairs 
marginally better in the short term as there will be people in the Foundation Schools familiar with 
the practice of scoring from previous years. 
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9.77.  Applicant Logistics- Educational Performance and Do Nothing are best, as neither require the 
applicant to attend any specific event purely for the purpose of selection. National Assessment 
is the worst. The remaining options are on a par. 

9.78. Technical- Educational Performance and National Assessment for Ranking are probably the 
easiest, in that, as envisaged in this document, they requires only a single score to be entered 
onto the system for each applicant. The remaining options are slightly more complex, depending 
on whether the interview booking is done on line, and whether a single score can be entered per 
applicant, or some breakdown is needed. . 

9.79. In discussing the rationale for the scoring, it is important to consider the question of timing, as 
one option that seems most feasible in the long term might be entirely undeliverable within a 
short timescale. The two most significant factors here are that the Do Nothing option is an 
existing process, so is the most straightforward for the near future. If Educational Performance 
was to depend on changes within medical schools percolating through at least two years of an 
applicant’s education, then it could not be implemented for at least the next three recruitment 
rounds. Given this long-term and short-term feasibility are scored separately as follows: 

 

Option Short Term 
Feasibility 

Long term 
Feasibility 

Do Nothing 10 3
Multiple Mini Interviews 4 3
Structured Interviews 5 3
National Assessment for Ranking 0 0
SJT 2 7
Educational Performance 0 10

 

Public Opinion 
9.80. This is a measure of the extent to which the average ‘person in the street’ is likely to believe that 

the process is an acceptable one, without necessarily understanding its real merits. The scores 
for this criterion are presented in the table below. 

Option Public Opinion
Do Nothing 0
Multiple Mini Interviews 10
Structured Interviews 10
National Assessment for Ranking 10
SJT 5
Educational Performance 8

 

9.81. There is little direct evidence to support the scoring here. The rationale is as follows.  

9.82. Interviews are an established traditional part of recruitment in many walks of life. The fact that 
they have been shown to be unreliable and invalid will not be known or appreciated by most 
people. Nor are people likely to realise that applicants are subject to all sorts of assessments 
and controls at medical schools before they are allowed to become doctors. Given this, it can 
expected that members of the public to assume that interviews would be part of the process. 

9.83. The easily appreciated opportunity for the risk of cheating is likely to make Do Nothing the 
option that would gain least favourable public opinion, regardless of whether cheating actual 
happens or makes a difference to the selection outcomes. 
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9.84. National Assessment for Ranking conveys an impression of rigour and standardisation, so is 
likely to command respect, as would the idea of a score based on performance at medical 
school 

9.85. SJT will not be well understood. 

Weightings 
9.86. The purpose of a weighting is to model the relative importance of the differences between the 

scores of the options in relation to one of the criterion. Note that this is quite different from 
weighting the criterion in absolute terms. For example, the strength of steel girders might be an 
extremely important criterion when building a bridge, but if all ones girders are sufficiently 
strong, then the minor differences between them become an unimportant criterion. 

9.87. The weightings used for the base models, which were developed with the help of two members 
of the FPSG, are shown in the table below. Subsequently, the weightings were reviewed by 
other members of the FPSG, and by representatives of the Foundation Programme Rules 
Group- the significance of these reviews is considered in the sensitivity analysis.  

9.88.  

 
Name Best Option Worst Option Weighting of 

the range 
Reliability SJT/MMI Do Nothing 10 
Validity SJT National Assessment 10 

Granularity SJT/National Assessment Structured Interview 1 
Consistency SJT Do Nothing 7 

Longevity Educational Performance Do Nothing 12 
Educational 

Impact 
Educational Performance National Assessment 15 

Fairness SJT National Assessment 5 
Compliance SJT/National Assessment Do Nothing 7 

Transparency Educational Performance Do Nothing 2 
Applicant 
Burden 

Educational Performance. National Assessment 4 

Consultant 
Time 

Educational 
Performance/SJT 

MMI/National Assessment 8 

Feasibility 
Short Term 

Do Nothing National Assessment 10 

Feasibility 
Long Term 

Educational Performance National Assessment 10 

Public 
Opinion 

Structured Interview/MMI Do Nothing 1 
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Weighted Performance 
9.89. The result of applying the weightings to the scores is shown in the table below. 

 

   

Re
lia
bi
lit
y 

Va
lid
ity

 

G
ra
nu

la
ri
ty
 

Co
ns
is
te
nc
y 

Lo
ng
ev
ity

 

Ed
uc
at
io
na
l 

Im
pa
ct
 

Fa
ir
ne

ss
 

Co
m
pl
ia
nc
e 

Tr
an
sp
ar
en

cy
 

A
pp

lic
an
t 

Bu
rd
en

 

Cl
in
ic
al
 T
im

e 

Sh
or
t T

er
m
 

Fe
as
ib
ili
ty
 

Lo
ng

 te
rm

 
Fe
as
ib
ili
ty
 

Pu
bl
ic
 O
pi
ni
on

 

Do Nothing  0  3  5  0  0  4  7  0  0  5  2  10  3  0 
MMI  10  8  5  2  8  4  4  7  5  3  0  4  3  10 

Structured 
Interview   

8  7  0  2  8  4  4  7  6  3  1  5  3  10 

National 
Exam   

10  0  10  8  9  0  0  10  7  0  0  0  0  10 

SJT  10  10  10  10  9  6  10  10  3  3  10  2  7  5 
Educational 
Performance   

8  6  8  5  10  10  5  5  10  10  10  0  10  5 

Totals 
Raw weight  102  10  10  1  7  12  15  5  7  2  4  8  10  10  1 
Scaled weight  100  10  10  1  7  12  15  5  7  2  4  8  10  10  1 

Do Nothing  290  0  29  5  0  0  59  34  0  0  20  16  98  29  0 
MMI  516  98  78  5  14  94  59  20  48  10  12  0  39  29  10 

Structured 
Interview 

501  78  69  0  14  94  59  20  48  12  12  8  49  29  10 

National 
Assessment 

361  98  0  10  55  106  0  0  69  14  0  0  0  0  10 

SJT  775  98  98  10  69  106  88  49  69  6  12  78  20  69  5 
Educational 
Performance 

743  78  59  8  34  118  147  25  34  20  39  78  0  98  5 
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10.   Comparisons and Sensitivity Analysis 

Initial comparison 
10.1. Based on the assumptions, scores and weightings applied so far in this document, the relative 

attractiveness of the options can be depicted as in the diagram below, in which the top right 
corner represents the most desirable outcome, and the bottom left the least desirable. 

 

 

10.2. On this basis the most desirable options appear to be SJT and Educational Performance, as 
they have lower costs and higher weighted scores than all the other options. 

10.3. Another way to view the results is to consider the ratio of the NPV to the weighted score, which 
can be thought of as a cost per benefit point. These ratios are shown the table below: 

Option 
Cost per Benefit 

Point 
Do Nothing  £73,132 
MMI  £50,916 
National Assessment  £89,215 
Educational Performance  £20,403 
Structured Interview  £45,438 
SJT  £24,888 
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10.4. However, this picture has arisen from making assumptions about the options, some of which 
may be uncertain. The purpose of the sensitivity analysis is to determine the extent to which 
plausible changes in the values of the assumptions could lead to a change in the rankings of the 
options. 

Cost Insensitivities 
10.5. The following observations arise straightforwardly from inspection of the cost estimates in 

Section 8. 

10.6. Changes to the numbers of foundation schools and medical schools have a negligible impact on 
the costs.  

10.7. The procurement costs are small compared with the overall costs. Possible variances in 
procurement costs by option (say plus or minus 50%) will not change the relative attractiveness 
of individual options. 

10.8. Changes to the numbers of applicants scale the costs almost linearly; even if an extreme 
change is considered (say plus or minus 20%), the impact simply widens or narrows the spread 
between the cost of the options- it does not change the order of the options when ranked by 
cost.  

10.9. Likely variances in the costs of piloting and developing the options (say plus or minus 50%)10 will 
not change the order of the options when ranked by cost. Note that the costs are shown as 
arising in a single year; in practice the costs may be spread over a longer period, but again the 
effect of this does not change the overall outcome. 

10.10. Likely variances in the costs of central administration are also unlikely to affect the ranking of the 
options by cost. Do Nothing and National Assessment are too widely separated in cost for this 
factor to make a difference. The two interview options are closer in terms of costs, but they are 
so similar that it is unlikely that the central administration costs will differ significantly. 
Educational Performance and SJT are less narrowly separated in cost terms; moreover, the 
difference between the two options is such that the central administration costs are likely to be 
less for the former than for the latter. 

10.11. Likely variances in the ‘rules’ costs, by option, are too small to have a significant impact. 

10.12. Travel expenses for applicants are a sizeable cost, but doubling or excluding them does not 
have a critical effect overall.  

10.13. The possible variation in the cost of venues, between MMI and Structured Interviews, is likely to 
be small. 

Dominant Cost Factors 
10.14. The dominant uncertainties in cost models are as follows: 

• The number of interviews that can be completed per interviewer day, and the associated 
opportunity cost per day for interviewers. 

• The unit costs for National Assessment and SJT. 
• The costs for implementing and maintaining the common content of assessment. 

 
 

                                                       
10 The uncertainty here is quite large, particularly in relation to the differences between ‘Do Nothing’ and the other 
options. In ‘Do Nothing’ the re-procurement of the existing system is followed by a pilot of its successor. In the other 
options, the costs for piloting and development are all shown as being incurred before the contract for the existing 
service expires. In practice, some of the piloting and development costs will follow the re-procurement in these other 
options also. 
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10.15. These factors are considered in turn below. 

Interviewer Costs 
10.16. The largest single cost element for each of the two interviewing options is the cost of interviewer 

time. The assumptions that have been made in relation to these costs are not particularly 
conservative. The size of the panels for the structure interview (3 members) is not large, nor is 
the number of MMI stations (6). In practice these values could not be reduced to the point that 
either of the two interviewing options became a serious contender on cost. And since the 
options also score low in the non-monetary assessment, the cost uncertainty is not critical. 

Unit Costs for Assessments 
10.17. The GMC ‘PLAB’ costs have been assumed to be good analogues for the National Assessment 

and the SJT options. National Assessment is the more expensive of the two, because it is 
assumed to have an OSCE component (analogous to PLAB Part B), as well as a machine- 
markable knowledge test (analogous to the cheaper PLAB Part A), whereas SJT has only a 
machine-markable test. This is a critical assumption in cost terms- if the National Assessment 
could be made a machine-markable test, it would be broadly comparable in cost with SJT. Given 
that, however, National Assessment gains a low overall score for the non-monetary 
assessment, so SJT would appear to be a more reliably attractive option. 

CCA costs 
10.18. The costs for developing the common assessment items are included in all of the options, even 

‘Do Nothing’, on the grounds that CCA appears to be going ahead for educational reasons 
regardless of whether it has a role to play in selection. If the CCA costs were completed 
excluded from the NPV calculations of those options for which it is not seen as important for 
selection- namely National Assessment and Do Nothing- then National Assessment would 
remain the most expensive option, but Do Nothing would become somewhat cheaper than SJT. 
However, given the poor performance of Do Nothing in relation to the non-monetary criteria, it is 
likely that SJT would still be seen as a more attractive option. 

Scoring Uncertainties 
10.19. Within Section 9 some provisional scores were awarded to some options on the grounds that 

the associated properties of the options were difficult to assess at this stage. These 
uncertainties are considered here, along with other issues related to scores and weighting that 
have been raised by stakeholders. 

10.20. The Granularity of Educational Performance option is quite uncertain, but whether it is scored as 
0 or 10 has a negligible effect on the overall position, so the uncertainty is not important. 

10.21. The Consistency and Compliance scores of the Educational Performance option were difficult to 
predict, and were provisionally scored 5. If either score is switched to 0 or 10 the impact is a 5% 
change in the overall score for the option (assuming the weightings remain unchanged). These 
changes do not appear to be a decisive factor, given the overall uncertainty in the scores and 
weightings (see section on Conclusions, below). 

10.22. The Fairness of Educational Performance was also difficult to predict. Switching its value to 0 or 
10 has a 2% impact the overall score (assuming the weighting remains unchanged). This does 
not appear to be a decisive factor. 

10.23. Structured Interview and MMI both were given a score of 0 in relation to the Medical Time 
criterion, as it was uncertain which would have the greater impact in practice. However, the 
uncertainties for these scores can be discounted, as these two options fall so far short of some 
of the others in terms of overall score. 
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10.24. In the review of the scores, one FPSG member queried the rationale for awarding National 
Assessment a low score for Feasibility, which was largely on the basis of hostility to the idea 
among key stakeholders. Changing the feasibility score can affect the overall score of the option 
by around 20% (given current weightings). However, the option is well adrift from the others in 
terms of its NPV, so the Feasibility score is not critical overall.  

 

Weightings 
10.25. The weightings used in the base model were compiled at a meeting with two FPSG members 

quite early in the work. Since then, other stakeholders have had an opportunity to comment on 
the weightings, and have independently suggested other weightings. Specifically, independent 
sets of weighting have been produced by: 

• The DH representatives on the FPSG 

• Representatives of the Foundation Rules Group (FRG), who determine the rules for the 
current selection method 

• Attendees at the stakeholder events held on 16th June 2009. 

10.26. There are considerable variations in the weightings that have been produced. These variations 
are doubtless in part due to different stakeholder perspectives. For example, the representatives 
of the FRG placed far less emphasis on ‘Educational Impact’ compared with weightings 
suggested by representatives of the Medical Schools Council and a medical student. However, 
the cumulative effect of these variations had little effect on the overall results. Specifically, 
regardless of whose weightings were used: 

• ‘Do Nothing’ has the lowest score in all cases bar one (where it beats ‘National 
Assessment’) 

• ‘Structured Interview’ Always scores less than ‘MMI’ 

• ‘SJT’ and ‘Educational Performance’ always score much better than all of the other options, 
with SJT being marginally ahead in all cases. 

10.27. This suggests that, while there is naturally scope to debate the individual scores and weightings, 
overall the ‘SJT’ and ‘Educational Performance’ options tend to perform better than the others, 
with SJT being marginally the better of the two.   

10.28. The alternative weightings that have been suggested are shown in Annex A. 

Optimism Bias and Risk 
10.29. The dominant cost factors described above are also the areas that are most likely to be affected 

by optimism bias. The greatest scope for cost increases lie in those areas. In particular, it is 
quite possible that the interview productivity rates assumed in the base cost models could be too 
high, perhaps by as much as 30% say. That said, neither of those options would appear to be 
the most attractive, so the question is academic. 

10.30. The more practical question is whether the costs assumed for Educational Performance or SJT 
are so optimistic that in reality neither of those two options would be cheaper than the current 
‘White Space’ approach. Inspection of the estimates shows that the cost factors that are most 
uncertain would have to be out by a factor of 70-100% in order for that to be the case, which is 
unlikely. 

97 
 



Appendix D     Cost Benefit Analysis 

10.31. The key risk that has not been taken into account in the modelling so far is that of a legal 
challenge. The cost of successfully defending a challenge (assumed to be the order of 
£150,000) is not significant when compared to the differences between the NPVs of the options. 
The higher impact risk is that of failing to defend a legal challenge. The options have yet to be 
subject to a legal review. On the face of the matter, however, the ‘Do Nothing’ option would 
appear to be riskier than Educational Performance or SJT, so the effect of that risk is to 
strengthen rather than reduce the case for change.   

10.32. At this stage the most important risks to consider are those that might impact the options 
unequally, and thus might have a bearing on the relative attractiveness of the options. The two 
main risks that fall into this category relate to the availability of suitable interviewers- which 
applies to the two interviewing options and National Assessment- and to the professional 
antipathy expressed by the BMA towards the National Assessment option. The effect of these 
risks is to increase, rather than decrease, the relative attractiveness of Educational performance 
and SJT. 

10.33. More generally, risks have been taken into account implicitly in the scoring of options against 
the assessment criteria. For example, the scores for ‘Feasibility’ take into account the likely 
difficulties associated with scheduling selection events. 

Overall NPV Uncertainties 
10.34. The sensitivity analysis above suggests that the uncertainties in the costs are unlikely to change 

the relative attractiveness of the two leading options compared with the rest. That said, for 
completeness it is interesting to consider what the overall levels of uncertainty within the NPV 
calculations might be.  

10.35. The uncertainties in the costing assumptions fall into two groups, those that could affect all of 
the options, and those that can only affect some of the options. The key uncertainties in the first 
of these groups relate to the numbers of applicants, the costs of central admin, the average day 
rates for staff, and the common content of assessment.  In the second group they relate to the 
duration of interviews, numbers of interviewers per panel, unit costs for the development of 
tests, and the costs of local administration. It is not trivial, or at this stage necessary, to model 
the cumulative impact of all these uncertainties in a detailed way. However, some broad 
observations may be made as follows: 

10.36. The number of applicants has not varied significantly over the last three years, so the chance of 
a large variation in the near future would seem to be low. A 10% uncertainty seems sensible. 

10.37. The main factor determining the day rates for staff is whether the medical specialists involved 
are consultants or less senior grades. A 25% uncertainty seems reasonable. 

10.38. The central admin costs are affected in part by the number of applicants, and already contain a 
40% uplift for optimism bias, which is itself a measure of uncertainty. Assume the costs could 
range from £1m per year to £1.5m. 

10.39. The costs for the common content of assessment might vary by 30%, say. 

10.40. The costs of interviews have been estimated on the basis of assumptions that reflect existing 
practice in medical recruitment, and are unlikely to be out by a large margin, but an uncertainty 
of 20-30%, say, might be reasonable. 

10.41. The cost estimates for developing and delivering tests are based on actuals incurred by the 
GMC. The main uncertainties are in the extent to which the scope of the GMC test is 
comparable with what would be required for F1 selection, and whether deployment on a national 
scale would affect the unit costs. Again 20-30% uncertainty might be reasonable here. 

10.42. The overall impact of the uncertainties described above depends upon their interaction. For 
example, a decrease in the unit costs of providing a test might be offset by an increase in the 
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cost of central administration. The chance of all of the uncertainties combining to have the same 
effect on the overall costs is low. Given this, and the observations above, it would be reasonable 
to assume an overall uncertainty in the NPVs of around 10% to 20%. 

 

Conclusion 
10.43. The options that have been considered in the report are defined in very general terms and at a 

high level, with considerable uncertainty about the exact way in which they might be 
implemented in practice. As a result, their NPVs are broad brush estimates, and there are 
uncertainties in the assumptions upon which the non-monetary analysis has been based. That 
said, the sensitivity analysis shows that this high level and uncertain picture is still sufficiently 
clear to allow conclusions to be drawn about the relative attractiveness of the options. 

10.44. The National Assessment seems the least attractive of the options. On the plus side, it offers 
high levels of consistency, reliability and transparency, but so do some of the other options 
without the main drawbacks of the National Assessment, namely its high cost, its relatively low 
validity, its impact on educational objectives, its heavy use of clinical time, and the antipathy 
shown towards it by key stakeholders. There is also an issue of fairness with this option- is it 
right that the results of this one-off test of clinical skills and knowledge should be considered 
more important than an applicant’s educational achievements over many years of study to 
become a doctor?  

10.45. The Do Nothing option performs least well in non-monetary terms. Its main shortfalls are its 
relatively low validity and reliability, its high use of clinical time, and the fact that it is potentially 
open to mis-use by applicants. 

10.46. The two interviewing options and SJT are similar to each other in that they combine some test of 
wider professional skills with an educational performance score that represents the applicant’s 
clinical skills and knowledge as measured by their medical school. Of the three, SJT is distinctly 
more attractive- it out-performs the others in relation to almost all the assessment criteria, and is 
considerably less expensive. 

10.47. SJT, then, appears to be clearly better than National Assessment, Do Nothing, and the two 
interviewing options. The remaining question is whether the educational performance score 
alone could be used for the purpose of selection, as envisaged in the Educational Performance 
(EP) option. Clearly such an approach would have some important advantages, which show up 
as a better NPV cost and high weighted scores for the EP option. However, the weighted scores 
for EP are based on two key assumptions. The first is that it will be possible for Medical Schools 
in the UK to agree a suitably robust, valid and fair approach to scoring the performance of their 
students, which could be reliably followed by non-UK medical schools; the FPSG is best-placed 
to judge that. The second assumption- which will be tested outside of the CBA work- that the 
burden imposed by the EP option on applicants and medical schools from outside the UK is 
acceptable legally, If either of these two assumptions is incorrect, then the total weighted score 
of the EP option would be substantially reduced, to the point at which its economic advantages 
would more clearly fail to offset its other shortcomings.  

10.48. Given the above, the conclusions of the CBA work support the decision by the FPSG to take 
forward SJT and Educational Performance as possible options, and to seek legal opinions on 
the latter in particular. If the legality of the EP option were to be confirmed, then a short study to 
investigate the other key assumptions made about the feasibility of the option might be a 
sensible prelude to a pilot. 

10.49. Finally, the choice of matching algorithm, which was described in Section 5, does not impact in 
any way the choice of selection option. One question is whether it is worth trading a concrete 
practical advantage of the current hybrid algorithm- namely a marginally higher proportion of 
applicants getting their  declared first choice- for the greater fairness of the pure ‘serial dictator’ 
algorithm. Subject to legal advice on the issue of fairness, it would seem that the applicants 
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themselves, as the stakeholder group with the greatest interest in the question, should have a 
say in the answer. 
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11.   Document History 

Version Date Owner Status Changes 

0.1 8/6/09 D.Shaughnessy Initial Draft  

0.2 9/6/09 D.Shaughnessy Draft for 
FPSG review 

Update following QA review with MSC. 
Situational Judgement Test relegated to 
sub-option. Criteria, scores and 
weightings updated. Some changes to 
terminology.  

0.3 14/6/09 D.Shaughnessy Draft for 
FPSG review 

General update following QA comments 
from FPSG members. Significant 
extension of the section on sensitivity 
analysis. SJT restored to full option 
status. Structured Interview added as 
an option. 

0.4 30/6/09 D.Shaughnessy Issued for 
FPSG 

consideration 

General update following QA comments 
from FPSG members, and discussion at 
FPSG meeting on 26/06/09.  Scorings 
and weightings updated. Costs for 
common content of assessment added 
to all options bar National Assessment. 

0.5 2/7/09 S.Fitzpatrick Issued for 
FPSG 

consideration 

Changes following QA reviews by 
S.Fitzpatrick and P.O’Neill. ‘White 
Space’ option updated and re-labelled 
as ‘Do Nothing’; definition of 
‘Educational Performance’ option 
clarified; additional commentary in the 
sensitivity analysis section; corrections 
to some NPV figures; a change to the 
scores for ‘Consistency’; introduction of 
Annex A. 

0.6 4/8/09 S.Fitzpatrick Issued Changes following QA discussion with 
J. Perkin on 15/7/09. Cost of ‘do-
nothing’ pilot reduced; an optimism bias 
cost has been built in; the rules costs for 
SJT have been increased slightly; some 
clarifications have been added in 
Sections 8 and 10. 
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12.   Annex A- Alternative Weightings 

 
This annex shows the effects of alternative weightings that have been suggested by DH, the 
Foundation Rules Group, and participants at the stakeholder workshop on 16th June 2009.  

The effects are summarised in the graph below, which shows how the total weighted scores of 
each options varies according to which set of weightings is used. It is clear from the graph that 
the SJT and Educational Performance options score far more highly than the rest regardless of 
which set of weightings is used.  

 

 

 

 Details of the weightings are provided on the following pages. 
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DH Weightings 
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Raw weight  132  15  15  9  9  9  15  5  9  3  15  15  3  9  1 
Scaled weight  100  11  11  7  7  7  11  4  7  2  11  11  2  7  1 

Do Nothing  263  0  34  34  0  0  45  27  0  0  57  23  23  20  0 
MMI  498  114  91  34  14  55  45  15  48  11  34  0  9  20  8 

Structured 
Interview 

445  91  80  0  14  55  45  15  48  14  34  11  11  20  8 

National 
Exam 

389  114  0  68  55  61  0  0  68  16  0  0  0  0  8 

SJT  810  114  114  68  68  61  68  38  68  7  34  114  5  48  4 

Educational 
Performance 

805  91  68  55  34  68  114  19  34  23  114  114  0  68  4 
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Scaled weight  100  11  11  8  9  5  3  11  6  9  6  8  5  9  0 

Do Nothing  285  0  32  38  0  0  13  75  0  0  32  15  54  26  0 
MMI  502  108  86  38  17  43  13  43  45  43  19  0  22  26  0 

Structured 
Interview 

454  86  75  0  17  43  13  43  45  52  19  8  27  26  0 

National 
Exam 

425  108  0  75  69  48  0  0  65  60  0  0  0  0  0 

SJT  808  108  108  75  86  48  19  108  65  26  19  75  11  60  0 

Educational 
Performance 

738  86  65  60  43  54  32  54  32  86  65  75  0  86  0 
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Stakeholder Meeting Weightings 1 
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Raw weight  189  15  25  3  9  9  25  25  15  3  15  15  5  25  0 
Scaled weight  100  8  13  2  5  5  13  13  8  2  8  8  3  13  0 

Do Nothing  315  0  40  8  0  0  53  93  0  0  40  16  26  40  0 
MMI  484  79  106  8  10  38  53  53  56  8  24  0  11  40  0 

Structured 
Interview 

459  63  93  0  10  38  53  53  56  10  24  8  13  40  0 

National 
Exam 

267  79  0  16  38  43  0  0  79  11  0  0  0  0  0 

SJT  815  79  132  16  48  43  79  132  79  5  24  79  5  93  0 

Educational 
Performance 

772  63  79  13  24  48  132  66  40  16  79  79  0  132  0 
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Raw weight  44  5  5  3  5  1  3  5  1  3  3  3  3  3  1 
Scaled weight  100  11  11  7  11  2  7  11  2  7  7  7  7  7  2 

Do Nothing  311  0  34  34  0  0  27  80  0  0  34  14  68  20  0 
MMI  493  114  91  34  23  18  27  45  16  34  20  0  27  20  23 

Structured 
Interview 

445  91  80  0  23  18  27  45  16  41  20  7  34  20  23 

National 
Exam 

386  114  0  68  91  20  0  0  23  48  0  0  0  0  23 

SJT  789  114  114  68  114  20  41  114  23  20  20  68  14  48  11 

Educational 
Performance 

714  91  68  55  57  23  68  57  11  68  68  68  0  68  11 

 

 

 



 



Appendix E  Summary of Stakeholder Engagement 

Summary of Stakeholder Engagement 
 
Members of the Steering Group met with; 

• Students from 25 UK Undergraduate Medical Schools on 22 January 
• Senior staff from 27 Medical Schools on 23 January 
• AUKUH HR Directors on 13 February and 8 June  
• AUKUH Medical Directors on 27 February 
• Foundation School Managers and Directors on 4 March 
• Academic Foundation programme leads on 4 March 
• BMA Medical Students Committee on 17 March 
• UKFPO Medical Students Board on 27 March 
• Clinical Tutors on 1 April  
• UKFPO Foundation Doctors Committee on 7 May 
• NHS Employers’ Medical Workforce Forum on 20 May 
• UKFPO Foundation Programme Rules Group on 18 June 

 
Written updates with requests for feedback were provided to the AUKUH Medical Directors, AUKUH HR Directors, non-UK 
Foundation Doctors (via the UKFPO contacts database), the AoMRC patient liaison group and to the AoMRC.  Oral updates 
have been provided to the UKFPO Recruitment Review and to the Medical Schools Council.  Feedback from postgraduate 
deans was collated via email.   
 
All stakeholder groups were invited to nominate up to three representatives to attend each of two cross-stakeholder consultation 
events in London on 16 June.  These events considered the recommendations of the International Expert Panel, and the 
following possible short-listed selection options: the current system, structured interviews, Multiple Mini Interviews (MMIs), 
situational judgement tests, educational performance measurements, national assessment for ranking and the current system.  
The matching rules (algorithms) were also considered.   There were also two workshops to consider the criteria and weightings 
to be used in the CBA. 
 

BMA – BMA students committee 
F1s – UKFPO Foundation Doctors Committee 
FSDs – Foundation School Directors and Managers 
HRDs – AUKUH HR Directors 
MSs – Medical School staff 

NACT – Clinical Tutors (NACT) 
NHSE – NHS Employers 
PGDs – Postgraduate Deaneries 
UGs – Medical School students (inc UKFPO 
Medical Students Board)

 

Characteristic Raised by Reported 
category Captured in CBA criteria 

 
Current System 

Anonymity BMA, UGs Adv. Fairness, Validity 

The vast majority (90%) receive their first choice school BMA, FSDs, 
HRDs, MSs, NHSE Adv. Algorithm, not option 

Well understood, familiar BMA, MSs, NHSE, 
UGs Adv. Feasibility 

107 
 



Appendix E  Summary of Stakeholder Engagement 

Geographic flexibility BMA, F1s, FSDs, 
MSs, NHSE Adv. Applicable to all options 

Single application form BMA, NHSE, MSs Adv. Applicant Burden, Feasibility 

Standardised national system BMA, MSs, NACT, 
NHSE, UGs Adv. Applicable to all options 

Avoids nepotism and bias (subjective) BMA Adv. Fairness 

Online system, can apply when on electives BMA, F1s, FSDs, 
NHSE, PGDs, UGs Adv. Feasibility, Applicant Burden 

No expense to students BMA Adv. Applicant Burden 
Time allowed to consider answers BMA Adv. Fairness 
Ability to fill it out while on elective BMA Adv. Fairness, Feasibility 
Not supplicating other work BMA Adv. Educational Impact 

It works (allocation and selection) BMA, FSDs, MSs, 
NHSE, UGs Adv. Feasibility 

Timescales – allows time for applicants to complete online form F1s Adv. Feasibility, Compliance 
Recognises previous degrees F1s, FSDs, MSs Adv. Applicable to all options 
Few complaints FSDs Adv. Fairness 
Beginning to develop a bank of white space questions FSDs Adv. Longevity 
Discriminates between applicants FSDs Adv. Validity 
Tests personal skills and looks at the doctors as a whole FSDs Adv. Validity 
Addresses special circumstances FSDs, NACT Adv. Applicable to all options 
Links to person specification FSDs Adv. Applicable to all options 
Lack of ownership by consultants FSDs Adv. Applicable to all options 
High levels of employee satisfaction (=employer satisfaction) when 
applicants placed in first choice School HRDs, NHSE Adv. Applicant Burden 

Fair HRD, NHSE Adv. Fairness 
Potential for being judged on more than one dimension MSs Adv. Validity 
Assesses written communication skills MSs Adv. Validity, Fairness 
Enables curriculum diversity within Medical Schools MSs, UGs Adv. Educational Impact 
It is possible to manage student expectations MSs Adv. Applicable to all options 

Efficient MSs Adv. Calculated in analysis of 
benefits 

Little time commitment as Foundation Schools coordinate MSs Adv. Calculated in economic analysis 
Less time-consuming than interviews MSs Adv. Calculated in economic analysis 
Competitive process with risk of failure improves engagement and 
motivation of applicants NACT Adv. Applicable to all options 

TOI is helpful NACT Adv. Not useful as a discriminator 
Less burden on Consultant Time than with interviews NHSE Adv. Consultant Time 
Pre-employment checks are incorporated NHSE Adv. Applicable to all options 
Cost effective and efficient NHSE Adv. Calculated in economic analysis 
Cheap NHSE Adv. Calculated in economic analysis 
Most applicants are happy NHSE Adv. Applicant burden, fairness 

National timeline, guidelines provide consistency NHSE Adv. Consistency 

Application system is user-friendly NHSE Adv. Feasibility, applicant burden 
The process improves year-on-year NHSE Adv. Applicable to all options 
It works well logistically PGDs Adv. Feasibility 
Covers more areas than purely academic performance PGDs Adv. Validity 
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Good correlation of marking systems between schools PGDs Adv. Consistency 
Recognition for publications, awards etc UGs Adv. Validity 
Recognition for non-academic and extra-curricular activities UGs Adv. Validity 
Doesn’t reward excellence sufficiently BMA Disadv. Validity 
Impersonal, lack of human element (n.b. conflicts with anonymous) BMA Disadv. Fairness, Transparency 

Tests creative writing and reflection, not attributes of a good doctor, 
‘feels fluffy’ 

BMA, F1s, FSDs, 
MSs, NHSE, 
PGDs, UGs 

Disadv. Validity 

Imbalance between academic and non-academic achievements BMA, FSDs Disadv. Validity, Fairness 
Not fully representative of the candidate BMA, MSs Disadv. Validity 

Risk of cheating/plagiarism, internet answers available BMA, FSDs, 
NACT, PGDs Disadv. Compliance 

Poor understanding or confusion re: purpose and marking BMA, NACT, UGs Disadv. Transparency 
Suspicions of quartiles, comparability between applicants, not 
standardised way of looking at academic performance 

BMA, F1s, FSDs, 
PGDs, UGs Disadv. Validity, Granularity, 

Consistency 
Applicants who don’t receive the first choice school are 
disproportionately disadvantaged. BMA, PGDs Disadv. Alogorithm, not option 

Poor feedback after the process BMA Disadv. Not useful as a discriminator 
Score is unknown before applying to foundation schools BMA Disadv. Not useful as a discriminator 
Variation in the level of assistance from medical schools BMA Disadv. Not useful as a discriminator 
All other jobs require CVs – why not Foundation Programme posts? F1s Disadv. Validity 
White space questions can exclude those who have worked very at 
Medical School but have no extra-curricular activities F1s Disadv. Fairness, Validity 

It is possible to use the same examples for several white space 
questions – horizontal rather than vertical marking F1s, FSDs, UGs Disadv. Validity 

Some students are displaced (geographically) F1s, FSDs, NHSE, 
UGs Disadv. Applicable to all options 

Transferability of scores between Deaneries FSDs Disadv. Feasibility, Reliability, 
Consistency 

Limited availability of white space questions FSDs, PGDs Disadv. Longevity 
Some variation between scorers and schools FSDs, PGDs Disadv. Consistency 
Other jobs use CVs as part of the application form FSDs Disadv. Validity 

Lack of transparency on what white space questions test F1s, FSDs, MSs, 
NACT, UGs Disadv. Transparency 

Time intensive for ranking and verifying a few difficult students MSs Disadv. Calculated in economic analysis 
Strategic ranking of foundation school preferences MSs Disadv. Algorithm, not option 
Lack of ownership for employers (student preferences dominate) MSs Disadv. Not useful as a discriminator 
Scale and logistics MSs, NACT Disadv. Calculated in economic analysis 
Suspicious of quartiles (EU students disproportionately in 1st quartile) MSs, NACT Disadv. Consistency 
Lacks involvement of some of the most insightful educationalists MSs Disadv. Not useful as a discriminator 
Can be difficult to recruit scorers (locally) MSs, PGDs Disadv. Feasibility, Clinical Time 
Time-consuming (scoring), disrupts clinical service MSs Disadv. Feasibility, Clinical Time 
Perceived nepotism of clinical supervisors (old system) NACT Disadv. Validity, Validity 
Unreliable flow of information from Medical School to Employers (old 
system) NACT Disadv. Not useful as a discriminator 

Challenge of aligning process nationally NACT Disadv. Feasibility 
Absence of verifiable metrics NACT Disadv. Granularity 
Does not test clinical competence NHSE, UGs Disadv. Validity 
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White space questions do not discriminate between applicants PGDs Disadv. Validity 
No assessment of verbal communication skills PGDs Disadv. Validity 
Validity of responses to white space questions can be questionable PGDs Disadv. Compliance 
Not as robust as for example MCQs PGDs Disadv. Validity, Reliability, Consistency 
Students are unhappy with it (n.b. conflicts with BMA feedback) PGDs Disadv. Applicant burden, fairness  

Labour intensive PGDs Disadv. Calculated in economic 
analysis, Clinical time 

No correlation with issues in the workplace PGDs Disadv. Validity 
Rewarding additional degrees Disadv.s those who cannot afford 
additional study, or who do not have the option to intercalate UGs Disadv. Fairness, Validity 

Does not take into account the option of Medical Schools regarding 
student behaviour and conduct UGs Disadv. Validity 

No patient input UGs Disadv. Not useful as a discriminator 
 

National Examination 

Fair for all applicants BMA, FSDs, 
NHSE, PGDs, UGs Adv. Fairness, Applicant Burden 

Objective and fair assessment, comparable scores BMA, F1s, PGDs Adv. Fairness, Validity, Consistency 
Prevents plagiarism BMA, UGs Adv. Compliance 
Easy to score and standardise BMA Adv. Consistency 
Could create a league table of Medical Schools (also Disadv.) BMA Adv. Educational Impact 
Rewards academic performance BMA, MSs, UGs Adv. Validity 

Relatively inexpensive and simple to administer FSDs, MSs Adv. Calculated in economic 
analysis, Feasibility 

Could assess a range of knowledge areas FSDs Adv. Validity 
Quality Assurance is easier than with other selection tools FSDs Adv. Transparency 
It would help quality assure output, and improve standards, within 
Medical Schools FSDs, MSs, PGDs Adv. Educational Impact 

Could be taken by applicants in non-UK locations NHSE Adv. Feasibility, Fairness, Applicant 
Burden 

Possible to  mark via a machine, saving time and resources PGDs Adv. Calculated in economic analysis 
Cheap to deliver, but high development costs PDGs Adv. Calculated in economic analysis 
Robust PGDs Adv. Compliance 
It would help quality assure output from Medical Schools PGDs Adv. Educational Impact 
It may reduce input from Consultants PGDs Adv. Feasibility, Clinical Time 
Students may prefer this to the current system PGDs Adv. Applicant Burden 
Convenient UGs Adv. Feasibility 
Could increase public confidence UGs Adv. Public Opinion 
Assesses written communication skills UGs Adv. Validity 
Stressful BMA, UGs Disadv. Applicant Burden 

Loss of curriculum diversity BMA, F1s, FSDs, 
MSs, PGDs, UGs Disadv. Educational Impact 

Logistically difficult (timing, variations in curricula, location, travel) BMA, F1s, FSDs, 
MSs, PGDs, UGs Disadv. Feasibility, Educational Impact 

Duplication of finals BMA, FSDs, UGs Disadv. Feasibility, Educational Impact 
High stakes BMA Disadv. Fairness, Candidate Burden 

Only assesses knowledge, not broader skills of being a ‘good’ doctor BMA, FSDs, MSs, 
PGDs, UGs Disadv. Validity 
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Undermines learning outcomes - would encourage studying for the 
exam, not studying to be a ‘good’ doctor BMA, MSs, UGs Disadv. Educational Impact 

Doesn’t represent the candidate in the round BMA Disadv. Validity 
The format of questions (NCQ, OSCE) would Adv. graduates from one 
school above another, depending on style of learning BMA, F1s, FSDs Disadv. Fairness, Reliability, 

Consistency 
Could create a league table of Medical Schools BMA, MSs, UGs Disadv. Feasibility, Educational Impact 
Would be a significant change to implement BMA Disadv. Not useful as a discriminator 
Does not reward excellence BMA, FSDs Disadv. Validity 
Difficult to rank 7,000 applicants in a single exam BMA Disadv. Granularity 
Students will become competitive against each other – will lose morale 
and sharing of information to become better doctors as an end in itself F1s Disadv. Educational Impact, Applicant 

Burden 
Stressful F1s, FSDs Disadv. Applicant Burden 
Does not support ‘aspiring to excellence’ F1s Disadv. Validity 

Logistics for non-UK applicants: travel cost, overseas test centre? FSDs Disadv. Calculated in economic 
analysis, Feasibility 

Could lead to ‘cramming’ courses, undermining Widening Participation 
agenda MSs Disadv. Educational Impact, Applicant 

Burden 
Undermines certification by Medical Schools and GMC MSs, PGDs, UGs Disadv. Educational Impact 
Different Schools have different final dates PGDs Disadv. Feasibility, Educational Impact 
Not a verified system PGDs Disadv. Validity 
Reliance on Information Technology PGDs Disadv. Feasibility 
Doesn’t assess clinical skills PGDs Disadv. Feasibility 
Need multiple assessments to assess communication, clinical skills etc 
– but these would be labour intensive PGDs Disadv. Calculated in economic 

analysis, Clinical Time 
Costly and impractical UGs Disadv. Calculated in economic analysis 
Does not account for extra-curricular activities UGs Disadv. Educational Impact 
Lacks sensitivity to individual expression UGs Disadv. Validity 
Could undermine public confidence if individual results are known UGs Disadv. Public Opinion 
 

National examination/ white space questions in an Assessment Centre 
Fair (same test, same time) BMA Adv. Fairness 
Reduces risk of plagiarism BMA, PGDs, UGs Adv. Compliance 

Reduces time demands on Clinical staff FSDs, PGDs Adv. Calculated in economic 
analysis, Consultant Time 

Could test the competencies of the person specification FSDs Adv. Not useful as a discriminator 
Standardisation for UK and non-UK applicants FSDs Adv. Fairness, Consistency 
Improves granularity PGDs Adv. Granularity 
Improves reliability of current system PGDs Adv. Reliability 
Tests communication and language skills PGDs Adv. Validity 
Cost effective PGDs Adv. Calculated in economic analysis 
Could provide useful data for subsequent selection into ST posts PGDs Adv. Not useful as a discriminator 
Enables comparison of output between Medical Schools PGDs Adv. Consistency 
Concerns about whether ranking 7,000 applicants is feasible? BMA Disadv. Feasibility 
Logistics – who will read handwriting? Machine markable? BMA Disadv. Feasibility. 
Exam conditions will not help capture the ‘best’ doctors BMA Disadv. Validity, Applicant Burden 
Disadvantages non-UK and dyslexic applicants BMA Disadv. Fairness. 
High cost F1s, NHSE, PGDs Disadv. Calculated in economic analysis 
Timing/ logistics F1s, FSDs, PGDs, Disadv. Feasibility, Educational Impact 
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UGs 
Could drive curriculum change F1s, PGDs Disadv. Educational Impact 
Consultants do not feel ownership of the process FSDs Disadv. Not useful as a discriminator 
In driving curriculum change, it could distort Widening Participation 
agendas PGDs Disadv. Longevity, fairness 

Could reduce innovation in assessment PGDs Disadv. Longevity, Educational Impact 
A ‘one-off’ assessment cannot reflect knowledge and skills fairly PGDs Disadv. Fairness, Validity 
Limited availability of questions (as per current system) PGDs. Disadv. Longevity 
Tests written skills, not skills of a ‘good’ doctors UGs Disadv. Validity 
 

Structured Record of Achievement/ Educational Performance Measurement 
Assesses evidence of performance, competencies and attributes BMA Adv. Reliability, Validity 
Assesses range of performance and attributes, allows applicants to 
present themselves fully (academic and non-academic) 

BMA, MSs, PGDs, 
UGs Adv. Validity, Fairness 

Encourages continuous personal development BMA, UGs Adv. Validity, Applicant Burden 
Good practice to maintain a Structured Record of Achievement BMA, UGs Adv. Not useful as a discriminator 
Objective BMA Adv. Validity 
Includes certification BMA Adv. Compliance 
Could work well in conjunction with interviews/ alternative tools BMA, PGDs Adv. Not useful as a discriminator 
Potentially more sustainable and robust that white space questions MSs Adv. Validity, Compliance 
Could be used to assess equivalency of non-UK applicants MSs Adv. Validity, Feasibility, Fairness 
Responds to HE sector pressure for Records of Achievement MSs Adv. Educational Impact 
Enables greater granularity PGDs Adv. Granularity 
Clarity of comparability PGDs Adv. Validity 
Consistent PGDs Adv. Consistency 
Paper based PGDs Adv. Feasibility 
Reflects subsequent role as a Doctor UGs Adv. Validity 
Concerns about standardisation and scoring BMA, PGDs, UGs Disadv. Feasibility, Validity, Consistency 
May not be reflective as a stand-alone selection tool BMA Disadv. Validity 
Long-term implementation necessary (to prepare medical students) BMA, MSs Disadv. Longevity, Feasibility 
May simply be a paper collecting exercise BMA Disadv. Validity, Feasibility, Reliability 
May duplicate work in some schools BMA Disadv. Educational Impact 
Vulnerable to plagiarism/ cheating BMA Disadv. Compliance 
Concerns about weightings of different elements BMA Disadv. Validity 
Complex BMA Disadv. Transparency, Feasibility 

No educational value, added burden on students BMA Disadv. Educational Impact, Applicant 
Burden 

Some Schools may respond by creating additional courses or 
additional certificates, students may do activities for extra points BMA, UGs Disadv. Educational Impact 

Concerns about how to manage/compare applications from non-UK 
graduates BMA, PGDs, UGs Disadv. Fairness, Feasibility 

Could inform interviews but could not provide ranking in itself MSs Disadv. Granularity 
Retrospective implementation could be difficult MSs, UGs Disadv. Feasibility 
Concerns whether it provides clear and fair granularity PGDs Disadv. Reliability, Fairness, Validity 
Few legitimate discriminators PGDs Disadv. Granularity. 

Risk of bias in reporters (self-reported?) PGDs Disadv. Reliability, Fairness, 
Consistency 

Concerns about capturing behaviour and attitudes PGDs Disadv. Validity 
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Does not assess communication skills PGDs Disadv. Validity 
Concerns about lack of evidence for use PGDs Disadv. Validity 

Time intensive for Medical Schools (although this could be streamlined) PGDs Disadv. Calculated in economic 
analysis, Feasibility 

Paper copy could be lost, online copy could be corrupt UGs Disadv. Feasibility 
 

Structured Interviews, MMIs 
Enables candidates to represent themselves fully BMA, F1s, FSDs Adv. Validity 
Assesses communication and interpersonal skills BMA, FSDs, PGDs Adv. Validity 

Introduces human element to the process BMA, F1s, PGDs, 
UGs Adv. Fairness, Transparency, Validity 

Reduces risk of plagiarism BMA, FSDs, PGDs Adv. Compliance 
Students would feel valued by the system BMA, NACT, UGs Adv. Applicant Burden 
Provides experience for future interviews BMA, PGD Adv. Not useful as a discriminator 
Could work well in conjunction with an exam or white space questions FSDs Adv. Not useful as a discriminator 
Could help Foundation Schools match individuals with posts MSs Adv. Not useful as a discriminator 
Could help discriminate between candidates MSs Adv. Granularity 
The public think interviews are a good means of evaluating applicants PGDs Adv. Public Opinion 
Gives impression of ‘professional appointment’ and may encourage 
local ownership of appointed candidates PGDs Adv. Public Opinion 

Traditional selection method, widely accepted PGDs Adv. Public Opinion 
Interviews are used with increasing success for ST posts PGDs Adv. Validity 
Easier to test clinical skills PGDs Adv. Validity 
May be better perceived by candidates PGDs Adv. Applicant Burden 
Could Adv. UK applicants UGs Adv. Fairness 
Would ease burden on Trusts UGs Adv. Clinical Time 

Risk of interviewer bias or subjectivity BMA, FSDs, 
HRDs, PGDs Disadv. Consistency, Validity 

Career plans could count against the applicant (i.e. if intending to go 
into biomedical sciences rather than medicine) BMA Disadv. Validity 

Logistics (timing, travel, travel for non-UK applicants) BMA, FSDs, UGs Disadv. Calculated in economic 
analysis, Feasibility, Fairness 

High stakes selection tool for a fixed-term post BMA, PGDs Disadv. Fairness, Candidate Burden 
Difficulties with standardisation BMA, FSDs, MSs Disadv. Consistency 
Stressful BMA, F1s, UGs Disadv. Applicant Burden 
No longer an anonymous process BMA, MSs, UGs Disadv. Fairness, Compliance, Validity 
If the interview is highly structured, candidates may not be able to 
present themselves fully  or ask questions - impersonal BMA, F1s Disadv. Validity 

Lack of evidence to support interviews as a selection method FSDs, PGDs, UGs Disadv. Validity 
Consultants would not have ownership (i.e. would not be able to train 
the applicants they then work with) FSDs Disadv. Not useful as a discriminator 

Timing MSs Disadv. Educational Impact 
Concerns about who would interview (Foundation Programme involves 
six posts and possibly more than one Trust) – bias if first choice 
Foundation School or home school? 

MSs, PGDs, UGs Disadv. Feasibility, Validity 

No appetite for interviews amongst Consultants NACT Disadv. Feasibility, Consultant Time 

Labour intensive (training and clinical time) NHSE, FSDs, 
PGDs Disadv. Calculated in economic 

analysis, Consultant Time 
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First impressions may affect overall outcome NHSE Disadv. Validity 
Difficult to ensure consistent styles of interview NHSE Disadv. Consistency 
May be unfair – favours more confident applicants PGDs Disadv. Fairness 
Resource intensive (time and facilities) PGDs, UGs Disadv. Calculated in economic analysis 
Concerns about sustainability PGDs Disadv. Feasibility 
Would provide only a brief assessment PGDs Disadv. Validity 
Costs to applicants UGs Disadv. Applicant Burden 
 

Situational Judgement Test 
Already used in industry – validated method BMA Adv. Reliability 
Concerns about how it would map against the person specification BMA Disadv. Validity 
Lack of familiarity BMA Disadv. Feasibility 
 

Common Content of Assessment 
Objective assessment F1s Adv. Consistency. 
Medical Schools would have ownership MSs, PGDs Adv. Not useful as a discriminator 
Introducing new assessment domains would be easier MSs Adv. Educational Impact, Longevity 
Good way to improve good practice MSs Adv. Reliability, Longevity 
Improve reliability and drive up standards MSs, NHSE Adv. Reliability, Educational Impact 
Could be incorporated into existing assessments NHSE, UGs Adv. Applicant Burden 
Enables curriculum diversity PGDs Adv. Educational Impact 
Would improve comparability of scores between Schools UGs Adv. Transparency, Consistency 
Common OSCE stations could assess multiple competencies UGs Adv. Validity 
Would ease the burden on Trusts for pre-employment checks UGs Adv. Validity 
Could drive curriculum change F1s, MSs Disadv. Educational Impact 
Students will become competitive against each other – will lose morale 
and sharing of information to become better doctors as an end in itself F1s Disadv. Educational Impact, Applicant 

Burden 
Concerns about what it adds to the current assessment process – 
Schools will still need their own bank of assessment items F1s Disadv. Cost Benefit Analysis 

Is not a selection tool in itself MSs Disadv. Validity 

Costs and logistics MSs, UGs Disadv. Calculated in economic 
analysis, Feasibility 

Could lead to a national exam MSs, UGs Disadv. Not useful as a discriminator 
Non-verified method for selection/ranking purposes PGDs Disadv. Feasibility 
Concerns about use for assessment of non-UK applicants UGs Disadv. Feasibility 
Could compromise delivery of curricula and assessment styles UGs Disadv. Educational Impact 

 



Appendix F  BMA Medical Students Committee Focus Groups Report 

115 

 

BMA Medical Student Focus Groups – options appraisal for application to 
Foundation Programme – May 2009 

 

Principles 

The BMA Medical Students Committee has identified the following principles on 
which the development of, and improvement to, the application system should be 
based. Any changes made to the arrangements should be assessed against these 
principles: 

• The arrangements for selection and recruitment to Foundation Programme 
should be equitable, meritocratic and transparent and should be subject to 
scrutiny and review; 

• The application process should allow applicants to represent themselves fully 
and fairly; 

• Any new methods of assessment that might be developed should not be used 
to rank individuals into the foundation programme.   

• A national knowledge‐based assessment either during medical school or at 
the end of foundation year 1 should not be used for selection to the 
foundation programme, exit into full registration or for selection to specialist 
training;   

• The process should be simple to operate; 
• There should be a consistent national communication strategy, implemented 

locally with full guidance. 
 
The BMA MSC would support any changes that meet these criteria where there is 
evidence that changes are necessary and would improve the process. 
 
 
Summary 

The BMA Medical Students Committee (MSC) hosted a series of Focus Groups at 
24 medical schools around the UK involving 341 medical students. Focus groups 
were used to ensure that each student understood the concepts being discussed. 
Each group was given a standardised presentation of the options, delivered by a 
member of the MSC’s Executive Subcommittee. The feedback was collected on a 
standardised feedback form in two ways – firstly rating the value of each method 
for allocation into foundation programme and secondly a free text response box 
on the advantages and disadvantages of each option, which were then analysed 
for common themes.   

• The current system: 79% of the students in the groups rated the current 
system as having good or very good value as a method of allocation to 
foundation programme. High first choice fill, a good understanding of the 
system and freedom to apply anywhere were seen as advantages. 
Disadvantages included an imbalance between academic and non‐
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focus groups of medical students in 24 medical schools across the UK. 

At each group a standardised PowerPoint presentation of the options under 
consideration was delivered by a member of the MSC’s Executive Subcommittee, 
and feedback was recorded on a standardised feedback form. The results of this 
are recorded in two ways, firstly through thematic analysis of the free text boxes 

 

academic achievements, not being fully representative of the candidate 
and a perceived risk of plagiarism. 

• A National Exam: 86% of students in the groups rated the option of a 
national exam as having little or very little value. Advantages were it was 
seen as a fair and objective assessment of knowledge and would avoid 
plagiarism. Disadvantages included the potential loss of curriculum 
diversity, a concern over the logistical arrangements of an exam and 
concerns that it would be duplicating existing work. 

• An application form plus interview: 81% of students rated this method as 
having good or very good value.  Advantages included the ability of an 
applicant to represent themselves fully, that it included an assessment of 
a candidate’s communication and interpersonal skills and that there was 
a human element to the process.  Disadvantages included the risk of 
interviewer bias or subjectivity, logistical concerns and that it is a high 
stakes scenario. 

• Multiple Mini Interviews and Situational Judgment Tests: From the 
feedback (either lack of or inappropriate to the method) it was clear that 
students are not familiar with this concept, and had mixed feelings about 
its appropriateness or effectiveness. Some students felt it would be a 
positive move, provided it does not overlap with medical school OSCEs.  

• Structured record of achievement: Students were not clear about how this 
would work and what it would assess, and feedback was mixed. 
Advantages included that it was representative of the candidate, being 
scored across many attributes, and that it would encourage continuous 
personal and professional development. Disadvantages included concerns 
over how it would be scored and standardised, that it would not be truly 
reflective of the candidate if considered alone, and that it would require 
long‐term implementation. 

Other concerns: These included questions and confusion of the necessity to 
change a system that is perceived by students to be working well, as well as 
concerns over what is perceived to be an unrealistic timetable which may 
significantly increase stress and anxiety for those students faced with an 
nknown system at short notice.  u

 

Report 

In response to the Medical School Council’s review of the options for selection 
into foundation programme the BMA’s Medical Students Committee organised 
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of advantages and disadvantages of various systems and secondly by the groups 
rating the value of the options as selection methods. The results are detailed in 
this report. 

The focus groups involved 341 medical students from the following medical 
schools: Barts and the London, Bristol, BSMS, Dundee, GKT, Glasgow, HYMS, 
Imperial, Manchester, Nottingham, QUB, UEA, Warwick, St Georges, St. Andrews, 
Cambridge, Oxford, Leeds, Cardiff, Newcastle, UCL, Keele, Peninsula and 
iverpool. L

 

Yeargroup 1st 2nd 3rd 4th 5th 6th 

 % of total 
students 3.8 7.0 19.9 54.5 13.2 1.5 

 

The p e:  o tions presented wer

 current system 1. The

Summary: 

• Academic Ranking 

• 
• “White Space” application form 

• 
On‐line National application process 
llocation to School (preference then score) 

gramme (score then preference) 
A
Matching to pro
 

onal exam 2. Nati

Summary:  

Three variations: 

• Option 1 ‐ Knowledge based exams ‐ USMLE style, based purely on 
factual knowledge 

• Option 2 ‐ ‘White space’ questions under exam conditions ‐Similar to 
 students at the same the current system question, but done by all

ime, under exam conditions. 
• ption 3 ‐ Situational tests ‐ as GP selection 

t
O
 

I
 
n this paper only the results for option 1 are reported for reasons outlined below. 

3. App

Sum a

lication form (current system) with interviews 

m ry: 

 nking + Application Form • Academic Ra
• Interviews:  



Appendix F  BMA Medical Students Committee Focus Groups Report 

118 

 

o Formats: 
o “Free” interview (little structure) 

o  covers 
o Multiple Mini Interviews: (MMI) 

rm
o es 

Structured, similar domains as the UKFPO fo
May take place at National Assessment centr

o If not – where? (home school vs. 1st choice) 
 
Due to their prominence in the literature reviews the concept of Multiple Mini 
nterviews (MMI) was added during the focus group process and 50% of the focus 
roups reported back on this option.  
I
g
 

4. Struc

Su m

tured record of achievement (SRA) 

m ary: 

• Sim ar formation about common domains 
acro s 

il  to a Portfolio – containing in
ls covering: 

 nowledge 
s medical schoo
o applied medical k
o clinical skills 

 
o professionalism  

 
• Report structured into common domains  
• Will be graded or scored   

ile across domains, rather than a single grade or score  • Develop a prof
 

5. Other options 

his was left as a free text response.  
 
T
 
Results 

The focus groups were asked to rate how much value each of the options had as a 
selection method into foundation programme. Unfortunately this was not 
uniformly filled out by all of the groups, with some marking each individual’s 
opinion and others coming to a group consensus. For purposes of reporting back 
if a consensus was reached the result was weighted to the size of the focus group. 
0% of the groups reported back on the option of a MMI. 5
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Percentage of students rating the value of options for application to 
foundation programme 

 

The results show that  the majority of students rate the current system and the 
option of interviews as having good or very good value. The option of a national 
exam was unpopular, with  the majority of  students  rating  it  as  having  little or 
very  little  value.  MMIs  and  SRAs  received  mixed  responses.  This  is  due  to 
students not fully understanding these concepts and this is discussed later.  

Thematic analysis 

From the free text response boxes for the advantages and disadvantages of each 
option  common  themes were  identified.  There was  significant  variation  in  the 
amount of text response from each focus group from a few points to essay style 
responses. Many  views  and  opinions were  expressed  and  the  results  here  are 
described as the percentage of focus groups where a major theme was identified 
(pre en 0% of the groups). s t in more than 1

t system 1. Curren

Advantages:  

• 

119 

 

High first choice fill rate (54%) 
• Well understood by students (50%) 
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Easy to score and standardize (21
Could create a league table of med

• Focus on academic ability (13%) 

 

•  Freedom to apply anywhere in the UK (38%)
33%) 

• 
• Standardised system (

• 
Avoids nepotism and bias (objective) (25%) 

•  (25%) 
Online system (25%) 
Single application using a national system

nts (21%) 
• 
• No expense to stude

• 
Time allowed to consider answers (21%) 
Anonymous (21%) 

• 7%) Ability to fill it out while on elective (1
licating other work (12.5%) • Not supp

Disadvantages: 

• ic  and  non‐academic  work 
ufficient) (83%) 

Imbalance  of  emphasis  between  academ
s

• 
(generally that the academic weighting is in

• 
Not fully representative of candidate (75%) 

• 
Risk of plagiarism and outside help (58%) 
Simply an assessment of creative writing (42%) 

• e Poor understanding or confusion related  to  the nature or purples of  th

• ferent medical schools (38%) 
questions (38%) 
Problems of the variation in quartiles 

• 

at dif
• Impersonal/lack of human element (30%) 

Does not recognize excellence (21%) 
• roportionately badly Candidates who don’t get 1st choice are affected disp

• 
(17%) 

• 
Score is not known before applying to school (17%) 
Poor feedback after the process (17%) 

• Variation in the amount of assistance available at medical schools (13%) 

 

2. National exam 

Although  this was  split  into 3  options during  the presentation only  a  thematic 
analysis  of  a  national  knowledge  based  assessment  (similar  to  a  USMLE  style 
exam)  is  included  here.  The  option  of  the  current  form  filled  out  under  exam 
conditions was poorly responded to. From the feedback forms it was clear that 
students are not  familiar with the concept of situational  tests and the  feedback 

 often with comments not relating to situational testing. varied widely

Advantages: 

• the country (46%) Fair assessment of knowled

• 

ge across 
• Objective and fair assessment (30%) 

• 
Prevents plagiarism (21%) 

%) 
• ical schools (17%) 
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Disadvantages 

• Will lead to a loss of curriculum diversity (79%) 
• Concerns over the logistical arrangements of an exam (when in the year, 

ol,  variations  in  curricula,  where  would  the which  year  of  medical  scho
%) 

• 
exam take place etc) (71

• 
Duplication of finals (58%) 

• 
Very high stakes (46%) 

• 
Only assesses knowledge (42%) 
Not representative of the whole candidate (42%) 

hools (38%
• ent (25%) 
• ) Could create a league table of medical sc

Would be a significant change to implem
• Doesn’t recognize a good doctor (25%) 

 

3. Application form + interviews 

The  feedback here  relates  to an application  form similar  to  the current  system 
with  the  addition  of  a  single  structured  interview.  MMIs  were  included  as  an 
option for 50% of the focus groups, however it was clear from the feedback that 
this  as  not  well  understood  by  students  with  large  variations  on  the  themes 

 the feedback for this option is not included here. reported and

Advantages: 

•  Allows candidate to represent themselves fu
onal skills assesse

• 

lly (83%)
• d (58%) Communication/interpers

• 
Face to face element/human contact (54%) 

• ) 
Avoids plagiarism (30%) 
Allows student to feel valued by the system (25%

 experience for future interviews (21%) • Provides

Disadvantages: 

• Risk of bias/subjectivity (58%) 
• s  (where  would  they  take  place,  would  there  be 

%) 
Logistical  concern

• 
traveling involved, what time of year, electives etc) (38

) 
• terview structure and content (21%) 

High stakes (30%
Concerns over in

• Stressful (13%) 

 

4  Structured record of achievement 

This  concept was not well understood with students posing many questions of 
 work and what it would contain. 

.

how it would

Advantages: 
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• date  to  represent Is  scored  across  many  attributes,  allows  candi

• ) 
themselves fully (74%) 
Encourages continuous personal developme
Applicable throughout career, good practice

 evidence for achievements (25%) 

nt (42%
•  (25%) 
• Provides

Disadvantages: 

• Concerns over how it would  e standardized and scored (42%) 
May not be truly reflective in its own right (33%) 

• /4th  year  students 
r etc) (33%) 

b
• 

Long  term  implementation  required  (as  current  3rd
lio togethe

• ise (33%) 
have not had the opportunity to put a portfo

ing exerc
• 

May simply become a paper collect

• f
May duplicate work in some schools (30%) 
May be open to  abrication (30%) 

• fferent  attributes Concerns  over  what  weighting  would  be  given  to  di

• e a challenge (17%) 
(21%) 
Variations in medical schools may b

• Concept is not clear enough (17%) 

 

5. Other options 

There w ted: ere a few alternative options sugges

• Entirely random selection (1 group) 
• S

C
tructured CV (4 groups) 

• V plus an interview (similar to academic applications) (3 groups) 
 

Other views 

Students were almost uniformly concerned over the timescale suggested for this 
change,  saying  it  would  be  too  large  a  change  without  sufficient  time  for 
preparation (there was a view that this exercise was simply change for change’s 
sake). Students also wanted significantly more information as to why this change 
is  taking  place.  There was  a  general  consensus  that  local  interviews would  be 
more convenient. Most groups suggested some kind of combination of elements 
of  the above options. There were  calls  to ensure  that any new system was not 
excessive  for  the purpose  that  it  is  for,  and  that  it must not advantage well‐off 
tudents who can afford extra courses, preparation or travel. s
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Summary of online questionnaire responses 
 

The questions to the online questionnaire were agreed by the Steering Group. The online tool was open for 
responses from 6 April 2009 until 1 June 2009. The website was hosted by the Medical Schools Council website and 
the weblink circulated to stakeholder constituents. Respondents were asked to agree or disagree with statements 
with regards selection into the Foundation Programme. 
 

  Medical 
Student 

Foundation 
Doctor 

Specialist 
Trainee Consultant GP Postgraduate 

Dean 
Other Health 
Professional Other   Total 

Male 493 80 62 95 8 6 4 32 780 
Female 748 118 40 47 7 1 13 43 1017 
Prefer not to 
disclose 10 1 2 0 0 0 0 0 13 

Total 1251 199 104 142 15 7 17 75 1810 
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Summary of online questionnaire responses provided by ‘Further comments’ 
   
483 of the 1810 respondents to the online survey made additional comments: eleven respondents commented on the structure 
of the questionnaire, and 475 respondents made comments about the current system and prospective changes.  
    

Several respondents emphasised the strengths of the current system, including 
the importance of consideration of special circumstances. There were however a 
high number of comments about the current system of white space questions 
and quartiles, deeming the white space questions to be ‘waffly’ and an exercise 
in creative writing, the word limit restrictive and the balance between academic 
and non-academic achievements unsatisfying. Respondents commented that 

more emphasis should be on 
evidence of performance, than 
on reflection.  Concerns were 
also raised about plagiarism in 
answers to white space 
questions, and transparency in 
the marking of white space questions. The weighting of academic performance 
continues to be debated, with the six point difference between the top and 
bottom quartiles a clear source of contention. There were arguments for and 
against the recognition of extra-curricular activities at Medical School, with 
difficulties in standardising points awarded and added value to the application. 

‘The current system does not 
adequately assess individuals 
knowledge, clinical skills or 
communication skills and it really only 
assesses how good you are at buzz-
words.’ 

-Glasgow Medical Student 

   

Several respondents commented that as all Medical School graduates have 
demonstrated a high level of academic achievement, it is the other attributes of 
being a ‘good’ doctor which should be assessed in selection. However, the vast 
majority of respondents did favour a higher weighting towards academic 
performance and performance at Medical School to encourage consistent hard-
work and high attendance at Medical School and to support the aspiration to 
excellence, above the current academic quartile ranking. It was posited that re-

assessing knowledge within a selection tool would undermine the purpose of – and 
confidence in - Medical School finals, and that greater use of existing information 
on academic performance, communication and clinical skills should be used. 

‘There is no incentive for excellence in 
your medical school exams and little 
incentive to do anything of note or 
value in extra-curricular activities as 
you can make a suitable answer for 
the form from next to nothing.  A 
candidate who has spent medical 
school in the pub, bed and never 
visited the wards or library could in 
theory end up with his first choice job
as he's ticked the boxes for a few of
the applicati

 
 

on's questions.’ 
-HYMS Medical Student 

   

Whilst 67% of respondents agreed with the statement ‘It is important that 
applications are anonymous’, the overwhelming majority of additional comments 
from medical students emphasised a desire for interviews with their prospective 
employer, usually in combination with an application form. Others recognised the 
limitations of a national interview scheme, citing difficulties in standardisation, the 
possibility of a ‘white space questions’ interview and poor cost-effectiveness. Just 
one respondent was in favour of Assessment Centres, and two in favour of a 
nationalised exit examination. 
   

One respondent questioned whether the goals of selection option should be 
mapped against the Foundation Programme person specification, and that it 
should instead take account of the GMC requirements for new doctors, and the 
‘Role of the Doctor’ statement. However, the GMC requirements and the key characteristics outlined in the ‘Role of the Doctor’ 
statement do underlie the person specification for the Foundation Programme.  

‘Assessment at Medical (School) is not 
purely academic or knowledge based.  
Communication skills and clinical skills 
routinely form a significant part of 
assessment and as such the quartile 
position from the medical schools 
represents far more than an academic 
ranking.  This should be recognised.’   

-Newcastle Medical Student 

   

All Foundation Programme posts are of equal quality; all Medical Students who meet the minimum eligibility requirements are 
certified to be competent doctors. For the fixed-term training post, applicant 
preferences dominate. It is important to recognise that the purpose of selection into 
the Foundation Programme is to create a fair means of ranking students so that the 
top ranked applicant is allocated to his/her first choice Foundation School.   ‘You hide behind this fantastic 

figure of 90 per cent (who) got 
their first choice but what about 
the rest of us?’ 

-SGUL Medical Student 

   

Some respondents highlighted dissatisfaction with the matching rules, noting 
examples where an applicant had narrowly missed out on his/her first place, and 
subsequently placed hundreds of miles away. The algorithm will be consulted on 
further in autumn 2009. 
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Algorithms for Foundation School Matching 

Rob Irving and David Manlove 

Computing Science Department, University of Glasgow 

20 May 2009 

This report summarises the procedure currently in use for matching applicants to Foundation Schools in the U.K., 
highlights the advantages and disadvantages of this approach, and considers some alternatives.  In order to do this, 
some general principles that are relevant for centralised matching are introduced and discussed.  Some results of an 
initial small-scale empirical study are presented.  The report draws on the experience of the authors, over a number 
of years, in the design and implementation of the matching scheme used within SFAS, the Scottish Foundation 
Allocation Scheme [1], and on their considerable research expertise in algorithms for matching problems [2]. 

1. General concepts 

Centralised schemes for matching applicants to employers arise in many real-world settings. In this section we will 
use the terms applicant and employer for consistency, although, in practice, “applicants” may be doctors, students, 
school pupils, etc., and “employers” may be hospitals, colleges, schools, etc. Also, for brevity, we refer throughout to 
an applicant as ‘she’ (to reflect the preponderance of female applicants in Foundation School matching). 

The details of such schemes can vary considerably depending on the policies and objectives that apply in any 
particular context. In some settings, only applicants have preferences, in others, both applicants and individual 
schools have preferences, and in still others the preferences of employers are in accordance with a master 
preference list constructed on the basis of some scoring system applied to the applicants. A further distinction is 
between cases where all preference lists are strictly ordered and those where tied preferences are allowed, on one 
side or on both sides. For example, such ties arise naturally from scoring schemes where applicants can have 
identical scores. A further issue is whether an applicant is required to include all employers in her preference list (the 
list is said to be complete), or more commonly, only a chosen set of employers, perhaps of fixed size. 

The term matching is used for an allocation of applicants to employers in which each applicant is allocated to at most 
one employer, and each employer is allocated a number of applicants that does not exceed the number of posts 
available, the capacity of the employer.  

The question arises as to what properties make one matching better than another. What objectives are appropriate in 
any particular context?  There is no unique answer to these questions, since desirable attributes may simply be 
unattainable, or may be mutually conflicting. 

Among the properties that may be relevant are the following: 

• The size of the matching 
• The profile of the matching 
• Whether the matching is stable 
• Whether the matching is exchange-free  
• Whether the matching mechanism is strategy-proof. 
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We consider each of these issues in turn. 

Size 

The size of a matching simply refers to the number of applicants actually matched. Not all applicants need be 
matched; this will be inevitable if the number of applicants exceeds the total number of available posts, but may also 
happen if preference lists are incomplete (since, in general, it is assumed that a matching scheme will not allocate an 
applicant to an employer that does not appear on her preference list). 

Profile 

The (applicant) profile of a matching specifies the numbers of applicants matched to their first, second, third . . . 
preference. So, for example, a profile of (35, 10, 4, 0, 2) would describe a matching in which 35 applicants achieve 
their first choice, 10 their second choice, 4 their third, no-one their fourth, and 2 their fifth, with no-one receiving 
worse than their fifth choice.  It is not necessarily straightforward to decide whether one profile is better than another; 
different perspectives are possible – for example, on whether the priority is to maximise the number of first choices, 
or minimise the number of last choices, and so on. Further discussion of this issue appears in Section 3 of this report.   

Stability 

A matching is stable if there is no applicant A and employer E so that  

• A is either unmatched or would prefer to be allocated to E, and  
• E either has an unfilled place or A is a preferred applicant as compared to at least one of E’s assignees. 

It is apparent that the stability property is relevant only in contexts where applicants have preferences and employers 
have preferences, either explicitly and individually, or implicitly on the basis, say, of a master list of scores.  The 
essence of stability is that it would be impossible for an applicant and employer to come to a private arrangement, 
outside the scheme, which would be to the advantage of both of them. Another perspective is the following: suppose 
that an applicant enquires why she was not allocated to a more preferred employer; if the matching is stable then 
there is a standard answer – “because all of your preferred employers filled all of their posts with applicants having 
scores at least as high as you”. If the matching is not stable, then this answer cannot be given in at least some 
cases. 

Studies of the level of success enjoyed by various matching schemes over many years have argued convincingly 
that stability is a key property [3, 4]. Schemes that produce stable matchings – prime examples include the National 
Resident Matching Program in the United States [5] – tend to be well regarded and to stand the test of time. On the 
other hand, those that produce unstable matchings – early matching schemes for medical students in Birmingham 
and Newcastle are well-known examples – sooner or later lose the trust of the community that they serve and 
become discredited.  

The exchange-free property 

A matching is exchange-free (sometimes called Pareto efficient, or Pareto optimal) if there is no set of two or more 
applicants who could arrange to exchange their assignments in some way such that all of them become better off. It 
turns out that if employers have individual preference lists, it might be impossible to guarantee simultaneously the 
stability and exchange-free properties. However, both properties can be achieved simultaneously when there is a 
master preference list of applicants. 
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The strategy-proof property 

A matching algorithm is strategy-proof if there are no circumstances in which an applicant can improve her chances 
of a favourable outcome, or reduce the chances of an unfavourable outcome, by submitting a preference list that 
misrepresents her true preferences. This is an important property; if applicants believe or suspect that strategic 
behaviour may be profitable then respect for the matching process is likely to diminish. 

Discrimination 

One further desirable property of a matching, in most circumstances, is that of discrimination. There is no precise 
definition of this concept – it is an indication of whether the scheme discriminates, in at least some way, between 
applicants on the basis of their scores or rank ordering. For example, it would be possible to describe an algorithm 
that produces a matching with a profile that is guaranteed to be best possible in some precise sense, but this might 
not be acceptable if it involved treating all applicants on an equal basis, so that, say, the weakest applicant was as 
likely to achieve her first choice as the strongest one. In fact, it is not hard to see that requiring stability is one way of 
ensuring some level of discrimination. 

 

2. The current Foundation School matching algorithm 

The description given here of the algorithm currently employed to allocate applicants to Foundation Schools on the 
basis of their preferences and scores  is adapted from [6] and [7]. This algorithm is henceforth referred to as 
Algorithm C (for Current). We now focus exclusively on the Foundation School context, so henceforth we use the 
term “school” rather than “employer”. 

Algorithm C is essentially a hybrid of two well known algorithms, the so-called “First Preference First” and “Serial 
Dictatorship” methods. 

Rather than a precisely defined algorithm, “First Preference First” is more properly an umbrella term for any algorithm 
that gives priority, in allocating places in a school, to applicants for whom that school is first preference. It is 
interesting to note that such algorithms are inherently non strategy-proof, and because of the strategic behaviour that 
such algorithms inevitably encourage among applicants (see below), the Department for Children, Schools and 
Families has recently outlawed the use of any such procedure in allocating children to school places in England.  In 
fact, schools are obliged to offer places to pupils without knowing the pupils’ preference lists [8]. 

Algorithm C Phase 1 

Phase 1 of Algorithm C proceeds essentially as follows. The list of applicants is ordered by score, with some random 
mechanism used to order applicants having equal scores. We refer to this mechanism as tie-breaking, since 
applicants with equal scores can be viewed as forming a tie in the original master list, and we call the resulting strictly 
order list the rank ordering of applicants.  It is worth noting that, because of the rather coarse grained scoring system, 
many of the ties that have to be broken are very large, containing several hundred applicants. The rank ordered list is 
then processed by allocating each applicant in turn to her first choice school if a place at that school remains, and if 
not, deferring further consideration of the applicant to Phase 2. This is the “First preference first” aspect of Algorithm 
C, and it implies that if applicant A’s first choice school has n places, then she will not be assigned a place there if 
that school was first choice for n or more applicants higher in the rank ordering. Note that these n applicants might 



Appendix H  Algorithms for Foundation School Matching 

132 

 

include a significant number with the same score as applicant A, but who were more fortunate than A at the tie-
breaking stage. 

It is worth noting that the outcome of Phase 1 – in terms of which applicants are assigned – depends not only on the 
applicant scores and preferences, and the number of places at each school, but also on the way in which the ties are 
broken. However, the number of places filled in a particular school during Phase 1 is not affected by tie-breaking; it is 
equal to the number of applicants for whom the school was first choice, or the capacity of the school, whichever is 
the smaller. 

Algorithm C Phase 2 

Phase 2 then deals with the deferred applicants, again in the order in which they appear in the rank ordering. But the 
mechanism in Phase 2 is quite different – it is the so-called “Serial dictatorship” approach. Each applicant in turn is 
assigned to a school, namely the one appearing highest on her preference list that still has at least one place 
remaining. By this means, every applicant will be assigned to some school, provided that the total number of places 
is at least equal to the number of applicants. This is a consequence of the fact that applicants’ preference lists are 
complete, so that an applicant could end up being unassigned only if every school were already full.  Again, the 
nature of allocations made during Phase 2 is dependent on the ways in which the ties are broken. This affects not 
only the outcome for individual applicants, but also the profile of the allocation. (The number of first choices will not 
be affected, but in general the rest of the profile will.) 

Positive aspects of Algorithm C 

Algorithm C has one notable positive property, namely that the maximum possible number of applicants are allocated 
to their first choice school. This is true regardless of the outcome of the tie-breaking stage. It also leads to a matching 
that is exchange-free (though, in reality, this property would be true of almost any reasonable scheme when a master 
preference list of applicants is involved.)  However, the advantage of maximising first choices is achieved at a 
substantial cost. There are three crucial negative aspects of this algorithm.  

Negative aspects of Algorithm C 

First of all, and crucially, the outcome is not guaranteed to be stable; indeed there is likely to be a significant number 
of applicants who would prefer to be matched to some school or schools that have been assigned applicants with 
lower scores. As one example of how this can happen, consider an applicant A with a moderate score who puts a 
popular hospital X first on her list and a slightly less popular hospital Y in second place. It may well happen that when 
A is reached in Phase 1, all places at X have been allocated, so that A is deferred to Phase 2. But by the time A is 
reached in Phase 2, all places at Y may be filled, some of them by applicants, weaker than A, who happened to rank 
school Y in first place. As a result, during Phase 2, A cannot be allocated to her second choice and ends up with a 
worse assignment.  

Furthermore, those applicants not realising their first choice are likely to fare considerably worse than under 
alternative schemes, and some applicants are likely to be matched to schools that are very low on their preference 
list. In other words, the profile of the matching will have decidedly undesirable features to offset the (admittedly 
desirable) number of first choices.  

Finally, it is quite easy to appreciate that the algorithm is by no means strategy-proof. For example, it is a 
considerable risk for an applicant A with a modest score to put a popular school in first place; if that school is filled by 
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applicants better than (or at least as good as) A, it is possible that the next several schools on A’s preference list 
were also filled during Phase 1 of the algorithm, and some of the applicants filling these schools may be much 
weaker than A. It follows that, in deciding which school to place first on her preference list, there is a temptation for 
an applicant to attempt to “second guess” the behaviour of other applicants, and somehow to try to assess the 
relative popularity of schools. An applicant may decide to place first a desirable school that she believes to be 
attainable with some certainty, rather than the school that is her genuine first choice. 

Not all of these disadvantages are immediately apparent by examining the statistical results of the 2008-09 run of the 
algorithm [9]. Lack of stability and the absence of the strategy-proof property cannot be discerned from the numbers 
alone. However, the undesirable features of the profile are immediately apparent.  In fact, the profiles for the 
matchings obtained by Algorithm C on the 2008 and 2009 data were as follows [10]: 

2008: (6498, 46, 56, 54, 102, 113, 68, 46, 36, 30, 15, 7, 1, 2, 0, 0, 1, 0, 0, 0) 

2009: (6291, 184, 91, 53, 56, 73, 47, 37, 33, 19, 19, 23, 15, 14, 16, 14, 7, 4, 4, 4) 

The patterns appear slightly different (for reasons that are not immediately apparent), but it is clear that in both cases 
a significant number of applicants were allocated to choices well down on their list – for instance, in 2009, 120 
applicants failed to be matched to one of their top 10 choices. 

(Of course, these figures may have to be taken with a pinch of salt. If at least some applicants are behaving 
strategically and misrepresenting their true first choice, then perhaps the number of first choice assignments here is 
really an over-estimate.) 

It is worth emphasising that the lack of stability, in particular, has the potential to be a seriously damaging 
shortcoming. There must be some possibility that a successful legal challenge could be mounted by an applicant who 
was able to show that weaker applicants had been assigned to a school that she would have preferred.  It seems 
likely that the prospect of legal challenges of this kind was a key reason that, as mentioned earlier, first preference 
first algorithms in schools matching were recently banned by the Department of Children, Schools and Families. 

 

3. Possible alternative algorithms 

Algorithm SD – pure serial dictatorship 

The most obvious alternative to Algorithm C would involve abandoning Phase 1 and basing the entire approach on 
serial dictatorship. Let us consider Algorithm SD that proceeds in essentially the same way as Phase 2 of Algorithm 
C: 

• First break all ties randomly to produce a strict rank ordering of the applicants; 
• Process this rank ordered list one applicant at a time; 
• Assign each applicant to the first school on her preference list that still has an available place. 

Algorithm SD has two crucial advantages over Algorithm C, namely that it produces a stable matching, and it is 
strategy-proof.  Also, like Algorithm C the matching is guaranteed to be exchange-free.  It is not likely to allocate as 
many applicants to their first choice schools, but that may well be a price worth paying to achieve these other positive 
features.  
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The stability and strategy-proof property of Algorithm SD hold regardless of the outcome of the tie-breaking step. 
However, it is clear that the precise outcome, and in particular the allocation for many individuals, will depend on the 
actual ways in which ties are broken.  Indeed, the profile of the resulting matching can also vary quite significantly, 
and it is difficult to predict what the profile might look like, and how it would compare with the profile resulting from 
application of Algorithm C, in any particular instance. 

Comparing profiles 

The question arises as to how we should compare matchings based on profile, and therefore, other things being 
equal, how we might choose, on the basis of profile, between various alternative matchings (that all might be known 
to be, say, stable and exchange-free). 

Consider the following hypothetical profiles (based on a matching of size 7000): 

Matching W has profile  (6000, 500, 200, 100, 50, 50, 50, 20, 20, 10). 

Matching X has profile  (5500, 800, 300, 200, 100, 50, 50). 

Matching Y has profile  (5800, 600, 200, 100, 100, 100, 100). 

Matching Z has profile  (6000, 450, 150, 50, 100, 100, 50, 50). 

How can we compare these profiles? Can any one of them be designated unequivocally as the best of the four? 

In W and Z, more applicants receive their first choice, but in X and Y no applicant receives worse than her 7th choice, 
whereas some applicants received their 8th choice in Z and their 10th choice in W. 

There are various rules, or optimality criteria, that can be used to compare profiles, and it is up to those in charge of a 
matching scheme to decide which of these rules may be appropriate in any particular circumstances. We describe 
four such rules. 

Criterion 1: the Greedy rule. The objective is to maximise the number of first choices, then subject to that, to 
maximise the number of second choices, then maximise the number of third choices, and so on. So, according to this 
criterion, matching W is the best of the four matchings defined above. 

Criterion 2: the Generous rule. Suppose that there are m schools. The objective here is to minimise the number of 
mth choices, then subject to that, to minimise the number of (m-1)th choices, and so on. So according to this criterion, 
matching X is the best of the four matchings defined above. 

Criterion 3: The Amended-generous rule. The objective is to maximise the number of first choices, then subject to 
that, to minimise the number of mth choices, then minimise the number of (m-1)th choices, and so on. So, according 
to this criterion, matching Z is the best of the four matchings defined above. 

Criterion 4: The Amended-greedy rule. The objective is to have a profile that is the same length as the best possible 
generous profile, but subject to that, to maximise the number of 1st choices, then maximise the number of 2nd 
choices, and so on. So according to this criterion, matching Y is the best of the four matchings defined above. 
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Algorithm RSD – repeated serial dictatorship 

Algorithm SD, in the form described, gives us no control whatever over the profile of the matching. When the 
algorithm is run, a matching is produced that depends on the ways in which the ties are broken in the rank ordered 
applicant list.  This may give a better or worse profile, in terms of any of our optimality criteria, depending on the luck 
of the draw.  

However, this does suggest a slightly more elaborate algorithm in which serial dictatorship is executed many times 
using different random tie-breaking each time. Among all the various matchings that are so generated, we keep the 
one that is best with respect to whichever optimality criterion we wish to use – any one of the four listed above, or 
indeed any other that we may wish to define. 

The algorithm can be run as many times as we please, depending on the actual time that this takes. The more runs 
that are used the more chance there is of an improved profile. 

As with the matching arising from a single run of Algorithm SD, the matching produced by Algorithm RSD is 
guaranteed to be exchange-free and stable. So the question arises whether there is any penalty to be paid for a likely 
improved profile. The answer is that Algorithm RSD is no longer truly strategy-proof. It turns out that, in some sense 
that is difficult to quantify, an applicant might, for example, be able to increase the chance of being allocated to her 
first choice by ranking popular schools highly, regardless of her true feelings for these schools. However, this is likely 
to be at worst a very marginal effect, not nearly as significant in reality as the strategic issues that arise with respect 
to Algorithm C. 

“Clever tie-breaking” algorithms 

More sophisticated algorithms are possible in this situation. For example, suppose that the requirement were to 
produce a stable, exchange-free matching which had the absolutely best possible profile with respect to a particular 
chosen optimality criterion. It turns out that this kind of computational problem is very challenging; for technical 
reasons, it is unlikely that an algorithm that is efficient, i.e., one that could be implemented to run in a reasonable 
time interval on moderate sized data sets, and that would guarantee to find the optimal solution, is possible. 

However, what is possible is to design an efficient “heuristic” approach that should produce solutions close to optimal 
– most likely with a better profile than would be achieved by Algorithms SD or RSD. Currently, such a heuristic 
algorithm is used in SFAS to allocate applicants to Foundation Programmes in Scotland. In the Scottish context, the 
situation is slightly different. Programme directors construct individual preference lists, based on but not completely 
constrained by, the applicants’ scores. In addition, preference lists are not complete – currently applicants submit a 
preference list of length 6 – so the main issue is to find a stable matching that allocates as many applicants as 
possible to one of their 6 choices, with profile being a secondary consideration. Experience over the past four years 
suggests that “clever tie-breaking” algorithms do succeed in matching significantly more applicants than random tie-
breaking algorithms [11]. However, it is not clear whether such algorithms can be adapted to focus on finding stable 
matchings with profiles that are significantly better than those found, say, by Algorithms SD or RSD. 

Finally, it has to be admitted that, like Algorithm RSD, these heuristics are not truly strategy-proof, though it is again 
difficult to analyse them from this standpoint. But there are certainly some circumstances in which an applicant, 
whose most preferred schools are popular, might improve her chances of being allocated to one of these by avoiding 
placing unpopular schools high on her preference list. 
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Abandoning stability / discrimination 

In most circumstances, it seems natural that a matching scheme should involve some kind of discrimination in favour 
of stronger applicants, whether this manifests itself as a requirement for stability, or in some other way.  However 
matching schemes do exist that are based solely on the applicants’ preferences, with no employer preferences or 
scores of any kind. One that is known to the authors is the scheme that matches probationary teachers in Scotland to 
employing authorities, the so-called Scottish Government Teacher Induction Scheme [12]. 

When matching is to be done on the basis of applicant preferences alone, there are efficient, sophisticated 
algorithms (developed by the Algorithms group at the University of Glasgow) that can guarantee to match the 
maximum number of applicants and to produce the optimal profile according to any one of the optimality criteria listed 
earlier. These algorithms have been used successfully for several years in the Medical Faculty at the University of 
Glasgow to allocate students to options and placements [13]. 

Dealing with linked applicants 

Nothing has been mentioned, hitherto, regarding the issue of linked applicants. It is assumed that linked applicants 
wish to be assigned to the same school, and that they submit identical preference lists. So a pair of linked applicants 
can be viewed as a special kind of applicant, a couple, that occupies two places in the allocated school. Just what 
score should be associated with a couple is a policy decision; currently it is effectively the lower of the scores of the 
two individuals involved. There are obvious alternatives, such as the average of these two scores. 

Any matching algorithm that is used in this context must obviously be adapted to take account of the need to allocate 
two places to a couple. Indeed, the definitions of the stability and exchange-free properties are not so straightforward 
in this setting. The changes required to Algorithms SD and RSD are minimal. However, as seems to be recognised 
by the current scheme, there are some extreme circumstances in which it may not be possible for any particular 
algorithm to allocate both members of a couple to the same school. For example, a couple might be last in the rank 
ordering, and when Algorithm SD reaches that couple there might be no school that has more than one place 
available. So it seems inevitable that the scheme must have the right to break the link in such cases. 

 

4. Some preliminary empirical evidence 

The short time-scale for the preparation of this report allowed for only a few preliminary and small-scale 
computational experiments. Hence these should be taken only as an indication of the characteristics of the 
algorithms involved. 

We were given access to the raw data from 2008 and 2009. This data contained withdrawn, ineligible and special 
circumstances applicants. However, rather than try to edit this data into a form that would have corresponded exactly 
to the data used by the matching program in these years, we decided just to proceed with this raw data. We also 
decided, in the interests of speed and simplicity, to ignore linked applicants. All of this means that the comparisons 
between the different outcomes on these data are perfectly valid, but these outcomes should not be compared 
directly with the actual results of the matching scheme in 2008 and 2009. 

We implemented Algorithm RSD and an analogous version of Algorithm C – let us refer to it as Algorithm RC – that 
allowed for repeated executions, saving the “best” matching. We ran each algorithm for 100,000 repetitions, which 
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took just a few seconds on a desktop PC. For each algorithm, we saved the matching with the best profiles according 
to the “greedy” and “generous” rules described in Section 3.  In addition to the profile, we also computed two 
additional aspects of each matching: 

• The number of blocking pairs; this is the number of applicant-school pairs (A, S) such that A prefers S to her 
assigned school and S has at least one assigned applicant with a smaller score than A. Hence this is a 
measure of instability – a stable matching is guaranteed to have no blocking pairs. 

• The number of blocking applicants; this is the number of different applicants involved in a blocking pair, and 
is another important measure of instability. 

• An indication of how “unlucky” applicants might be. For each rank k we recorded the highest score of an 
applicant assigned to her kth preference. This can be seen as another indicator of discrimination, quite 
different in nature from stability. 

Tables 1 and 2 show the profile and stability characteristics of matchings found by the algorithms on the raw 2009 
and 2008 data respectively.  The first row of each table refers to a single execution of Algorithm C, and subsequent 
rows to the best solutions obtained, in terms of profile, over 100,000 iterations of Algorithms RC and RSD.  Note that 
the profiles for the 2009 data have 19 entries in all cases, and those for the 20o8 data all have 8 entries. 

Tables 3 and 4 show, for a random solution produced by each of the two algorithms, the maximum score of an 
applicant assigned to her kth preference school, for each value of k in the relevant range. 

Time did not permit an implementation of a suitably tailored “Clever tie-breaking” algorithm aimed at finding stable 
matchings with favourable profiles. It is not clear whether such algorithms would lead to profiles substantially better 
than those found by Algorithm RSD. 
 

Alg Solution Profile No. blocking pairs and applicants 
Min Max Ave 

C Random (6267,177,84,47,61,73,46,37,29,12,24,21,13,16,9,8,2,1,2) 1322   437 

RC 
Greedy (6267,188,81,44,63,63,43,36,32,13,22,21,13,16,11,9,4,1,2) 1285 

425 

1417 

450 

1346 

437 Generous (6267,177,84,44,68,64,44,37,33,18,21,25,14,13,10,8,1,0,1) 

RSD 
Greedy (5998,414,148,65,70,71,47,27,24,18,14,8,3,6,8,6,0,0,1) 0 

0 

0 

0 

0 

0 Generous (5982,430,145,65,67,77,49,23,27,20,16,8,2,4,10,2,0,0,1) 
 

Table 1.  Raw 2009 data. Profile and stability of various solutions 
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Algorithm Solution Profile 
No. blocking pairs and applicants 

Min Max Ave 

C Random (6234,20,41,52,98,83,23,8) 848   301 

RC 
Greedy (6234,22,44,48,97,83,23,8) 835 

299 

866 

303 

850 

301 Generous (6234,20,41,53,101,82,21,7) 

RSD 
Greedy (5927,333,101,61,82,39,13,3) 0 

0 

0 

0 

0 

0 Generous (5918,333,107,68,81,43,6,3) 

 
Table 2.  Raw 2008 data. Profile and stability of various solutions 

Alg 
Highest score of applicants assigned to each preference 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

RC 100 73 72 72 72 72 72 67 67 68 66 66 64 65 62 61 60 57 56 

RSD 100 73 72 70 70 67 66 64 62 61 60 61 60 58 57 54 - - 46 
 

Table 3. Raw 2009 data.  Indicator of the “unluckiest” applicants for various solutions 

Alg 
Highest score of applicants assigned to each preference 

1 2 3 4 5 6 7 8 

RC 94 71 71 71 71 69 68 59 

RSD 94 71 64 60 57 55 55 48 
 

Table 4. Raw 2008 data.  Indicator of the “unluckiest” applicants for various solutions 

 

Comments on the empirical results 

Tables 1 and 2 confirm some of the observations made earlier in this report.  In particular, Algorithm RC (like 
Algorithm C) always assigns the maximum possible number of applicants to their first choice post, significantly more 
than Algorithm CSD (or Algorithm SD).  

Because of this feature, the profiles typically obtained by the two algorithms are not strictly comparable.  Algorithm 
SD assigns fewer applicants to schools that are well down their list, but the “tail” of the profile, though smaller, is still 
present. 
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The number of blocking pairs, and more crucially, blocking applicants, is quite striking – over 400 blocking applicants 
in the 2009 case and around 300 for the 2008 data.  So, typically, one might expect several hundred applicants to 
have a potentially valid grievance over a matching generated by Algorithm C. 

Tables 3 and 4 illustrate another respect in which Algorithm C can treat at least some good applicants relatively 
badly.  For example, on the 2009 data, some candidates with a score of 72 were assigned to their 7th choice, and 
some with a score of 65 to their 14th choice. With Algorithm SD no such applicant was assigned to worse than their 
3rd and 7th choices, respectively. 

Preferences and scoring schemes 

The current scoring scheme appears to give scores in the approximate range 40 to 100. The question arises as to 
what effect a scoring mechanism with a finer, or a coarser, granularity might have on any matching scheme. This is 
difficult to predict with any precision, but a general principle is that imposing more constraints on the matching 
process is likely to have a deleterious effect on the matching profile. This implies that it is best to avoid a scoring 
scheme that is so fine that essentially artificial or random distinctions are made between applicants.  This principle 
applies also to applicant preferences: is it really feasible for an applicant to provide a genuine strict ranking of over 20 
schools?  Allowing an applicant to have “ties” in her preference list would reduce the number of constraints in the 
system, and in principle might allow “better” matchings to be found, at least in cases where stability is a required 
property. 

The next subsection gives an extreme illustration of how reducing (or in this case removing) constraints arising from 
discrimination can result in a dramatically improved profile. 

What if scores are ignored altogether? 

The two sets of raw data were also input to algorithms designed to consider only applicants’ preferences, ignoring 
the scores completely (see earlier subsection “Abandoning stability/discrimination”). The results turned out to be 
quite striking.  For both sets of data, it would have been possible to assign every applicant to either her first or 
second choice.  Table 5 summarises the optimal profiles obtained, from the greedy and generous viewpoints, in the 
two cases. So, for example, on the 2009 data, the algorithm that found the generous optimal solution assigned 6127 
applicants to their first choice and 804 to their second choice – but of course there is no telling just which applicants 
are in the two sets; weak applicants are as likely as strong applicants to get their first choice here. 

It is not our intention to advocate this approach, but these results give a vivid indication of how different desirable 
objectives are, in fact, conflicting.  There is no “silver bullet” that can lead to a solution that is ideal in all respects. 

 

 2009 2008 

Optimal greedy profile (6267,541,115,8) (6234,126,58,46,95) 

Optimal generous profile (6127,804) (6004,555) 
 

Table 5. Optimal profiles when scores are ignored. 
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5. Conclusion 

In this report we have described some desirable properties of a matching that we may wish to achieve through use of 
an appropriate matching algorithm. However, we have illustrated that, in general, some of these properties may be 
mutually conflicting and it is likely to be impossible to satisfy all of them simultaneously.   

We have discussed Algorithm C, the algorithm currently used by UKFPO.  Its key advantage is that it maximises the 
number of first preference assignments, but this is achieved at considerable cost – lack of stability, problems with the 
overall matching profile, and the fact that its use is likely to lead to strategic behaviour among the applicants. 

We have described a possible alternative to Algorithm C, namely Algorithm RSD, which essentially runs Phase 2 of 
Algorithm C for some fixed (large) number of iterations, keeping track of the matching which has the "best" profile 
according to some optimisation criterion.  Although the time available for empirical investigation has been limited, 
preliminary computational evidence suggests that, whilst Algorithm RSD cannot be expected to produce as many first 
choices as Algorithm C, and may not completely eliminate the "long tail" that may be present in the matching profile 
generated by Algorithm C, its undoubted advantage is that the matching constructed will be stable.  Moreover, as 
illustrated in the empirical results, Algorithm C is likely to treat some good applicants quite badly, a problem that 
arises to a much lesser extent with Algorithm RSD.  This alternative algorithm also reduces the incentive for 
applicants to behave strategically when constructing their preference lists. 

There remains the possibility of a more sophisticated heuristic (probably based on "clever tie breaking") that will 
produce a stable matching with a more favourable profile than those given by Algorithms C and RSD.   However, the 
development of such a heuristic represents a complex technical challenge, and, in reality, it is unclear how much 
better we can expect the profile to be, with typical data sets, if stability is prioritised. 

Ultimately, the prioritisation of the various desirable characteristics is a decision for policy makers, given that we can 
never expect a single matching to be simultaneously optimal in all respects. 
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Educational Performance 
 

Description: 
 
Each medical school will provide a fine-grain educational performance ranking score for each applicant from that 
school.  The ranking will be based on the applicant’s performance in their educational progression at medical school 
up to that point.   
 
The ranking score will be derived by application of a standard framework, which will be agreed through the Medical 
Schools Council (MSC) working with its constituent medical schools and in consultation with medical student 
representatives, as well as other key stakeholder groups. The score will be derived from a number of curricular 
elements with an agreed weighting for each of these elements across all schools. 
 
The framework could be weighted towards applicants’ performance in assessments of clinical skills and application of 
knowledge, particularly in the later parts of their programme.   Depending on agreement between all UK medical 
schools and informed by the evaluation of pilots, it may include other elements of performance including; option 
activities (e.g. student selected components); academic prizes or additional degrees; and achievements outside the 
programme. 
 
All medical schools graduating students who have applied for the UK Foundation Programme will be asked to 
provide a statement as to how they have adhered to the standard framework for producing the ranking for their 
applicants and confirm that they have done so.  In addition, all schools could be asked to produce an anonymous 
ranking or score list for their graduates (which would be linked with the individual applicant). 
 
The educational performance ranking score will be weighted with the score produced by the Situational Judgement 
Test to provide a composite score that will be used in assigning applicants to Foundation Schools.  The relative 
weighting of two components will be informed by modelling the data gathered during piloting and will aim to produce 
the most valid and reliable composite score. 
 
Piloting: 
 
Subject to legal opinion and approval, the first stage will be for the Medical Schools Council to set up a small group 
with appropriate representation, including medical students and employers, to consider the feasibility of the approach 
and produce a draft standard framework for further discussion.  Once agreed, the framework will be carefully piloted 
during the next stage of the Selection into Foundation Project.  This will be carried out according to a detailed project 
plan. 
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Situational Judgement Tests (SJT) 

What is a SJT?  

Situational Judgement Tests (SJTs) are designed to assess individuals’ judgement regarding situations encountered in the 
workplace. Candidates are presented with a set of hypothetical work-based scenarios and asked to make judgements about 
possible responses. Candidates’ responses are evaluated against a pre-determined scoring key to provide a picture of their 
situational judgement in that particular context. SJT scenarios are based on extensive analysis of the job role, to ensure that 
test content reflects the most important situations in which to test candidates’ judgement. They are concerned with testing 
attitudes and ethical values rather than knowledge or clinical skills. 

SJTs are a measurement method that can reflect complex situations and events, are tailored to the particular context and can 
be designed to assess a variety of job-relevant and professional attributes. Typically, SJTs take the form of written tests, but 
scenarios and responses can also be video or web-based. A variety of answering formats can be used, e.g. asking candidates 
to identify the best/worst response, or rate the effectiveness of various responses. Scoring keys are typically derived from the 
judgements of experts in the relevant field.   

 

How effective are SJTs? 

SJTs have become increasingly popular over the last 20 years and are used mostly in large-scale selection processes, often at 
the shortlisting stage, but can also form part of workplace assessment to highlight employee development needs. In the UK, 
SJTs are used nationally to select GP registrars and in other ‘high stakes’ selection. The research literature indicates that SJTs 
have significant validity in predicting job performance and can offer incremental validity over methods such as ability tests and 
personality questionnaires. SJTs typically relate to general experience and ability, rather than job-specific knowledge or 
experience, therefore may be fairer than other methods in contexts where candidates have little or no experience in the target 
job. SJTs also tend to show smaller differences in performance between candidate groups defined by a particular feature (e.g. 
race) than cognitive ability tests. SJTs are often favourably rated by candidates because they appear directly relevant to the job 
role. Further benefits of SJTs include being relatively easy and cost-effective to develop, administer and score. 

 

How will SJTs be used? 

The SJT will be taken by all UK, EU and non-EU applicants under invigilated conditions in the UK. There will be more than one 
assessment venue and date. As such there will be an element of overlap in the questions asked of each candidate to assure 
the equivalence of assessments. Answers are multiple-choice and marking is automated.  Non-UK resident applicants will be 
expected to travel to the UK to take the assessment. 

The use of SJTs will be informed by outputs of the pilots. In particular, the SJT score will be weighted with the educational 
performance ranking score to provide a composite score that will be used in assigning applicants to Foundation Schools.  The 
relative weighting of two components will be informed by modelling the data gathered during piloting and will aim to produce the 
most valid and reliable composite score.  

 

Piloting 

Subject to legal opinion and approval, the first stage will be for Medical Schools Council to set up a small group with appropriate 
representation, including the UKFPO and employers, to consider the feasibility of the approach and produce a draft standard 
framework for further discussion.  Once agreed, the framework will be carefully piloted during the next stage of the Selection 
into Foundation Project.  This will be carried out according to a detailed project plan. 
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What do SJT items look like? (taken from Patterson et al, 2009): 
 
1. A 55-year-old woman with ischaemic heart disease has smoked 20 cigarettes per day for 40 years. She 
requests nicotine replacement patches. She has had these previously but has been inconsistent in their use and has 
often continued to smoke while using the patches. 
 
Rank in order the following immediate actions in response to this situation (1 = most appropriate; 5 = least appropriate) 
 
A Emphasise the dangers of smoking but do not prescribe 
B Enquire about the difficulties she has with stopping smoking and any previous problems with patches 
C Insist on a period of abstinence before prescribing any further patches 
D Prescribe another supply of patches and explain how they should be used 
E Suggest that nicotine replacement therapy is not suitable for her but explore alternative therapies 
 
Answer: BEDAC 
B is the best response to this situation. This patient clearly wishes to stop smoking but is experiencing difficulties in doing so. A 
discussion about the problems she faces may help her to make her next attempt more successful. E is also a good response 
but it assumes the nicotine replacement therapy is not suitable for her, whereas it may be the right approach and she may need 
more help in using it effectively. D is a possible approach but given her previous failures with the patches it may need more than 
this for her to succeed. A is unlikely to help her. She clearly already wants to stop smoking or she would not be making 
repeated attempts with the patches and this option does not include any alternative approach to stopping. C is a very poor 
response. If she is unable to stop smoking with the patches she is unlikely to do very well without. 
 
 
2.  You are looking after Mrs Sandra Jones, who is being investigated in hospital. You are asked by her family not to 

inform Mrs Jones if the results confirm cancer. 
Choose the THREE most appropriate actions to take in this situation 
A Ignore the family’s wishes 
B Agree not to tell Mrs Jones 
C Explain to the family that it is Mrs Jones’ decision 
D Ask Mrs Jones whether she wishes to know the test results 
E Ask Mrs Jones whether she wishes you to inform the family 
F Inform Mrs Jones that her family do not wish her to have the results 
G Give the results to the family first 
H Give the results to the next of kin first 
 
Answer: CDE 
As Mrs Jones is the patient it is her decision whether she should hear her results, not the family’s. Indeed it is Mrs Jones’ choice 
whether the family should be informed of the results at all. This should be explained to the family. Therefore the correct 
responses are C, D and E. Together these actions are the most appropriate response to the situation. 
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Common Content of Assessments and Selection into Foundation Training 
 
The Option Appraisal steering group for selection into Foundation training has recommended that all students be 
provided with a fine-grain score for educational performance during their studies at their medical school.  This score 
will be derived using an agreed, prescribed framework that each school will adhere to, and which will be based 
primarily on performance in knowledge and clinical skills assessments.  Whilst this defined framework will give some 
guarantee of the equivalence of these scores, the steering group is proposing an additional quality assurance 
measure whereby all UK schools will draw assessment items from a common pool. 
 
Currently, more than half of the Medical Schools in the UK work together on raising the quality of their assessments 
through developing assessment items, which are held in a joint question bank and are drawn on by participating 
schools. The proposal is to extend this work to all UK Schools and also to widen the bank to include common clinical 
(OSCE) assessments.  This standardised, high quality, bank of assessment items will be benchmarked against 
current Foundation trainees. This approach will allow diversity to be maintained, but will embed an element of 
common standards in relationship to knowledge across all UK Medical Schools and, with time, in relationship to 
clinical assessments. 
 
It is proposed that all UK schools, under the direction of the Medical Schools Council (MSC) will contribute to the 
development of a common bank, from which at least 15% (but a different 15% at each school) would be included in a 
finals examination (whenever this was taking place in a programme). The 16 Medical Schools which are already 
members of the Universities Medical Assessment Partnership already take between 40 - 100% of their examination 
questions for Finals from this common bank. 
 
The common assessment items will be blue-printed to assess patient safety particularly in areas such as 
communication, consent, professional behaviour, prescribing and working within the UK ethics and legal framework.  
Once agreement was reached on the themes, then application of knowledge questions, OSCE type stations or 
scenarios with marking criteria will be devised.  The expected performance in these would be calibrated using 
Foundation trainees.   
 
In summary,  all UK medical schools will draw a minimum proportion of their assessment content from this bank of 
calibrated items or stations (across the themes) for inclusion in their examinations at the appropriate time in their 
programme.  This will add substantially to the quality assurance of the education performance score used in the 
application for Foundation training.  
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Outline Conclusions and Recommendations 
 
 
The review is divided into decimal numbered sections.  Summary Conclusions in each 
section are numbered according to the section and section level in which they are 
found: thus 2.3.1 is the first Summary Conclusion in Section 2.3. This allows 
Conclusions to be matched to Sections. Since this is not a meta-analysis (see 
Methods), an qualitative description of effect sizes is given, using the conventional 
Cohen (1988) delimiters: effect sizes below 0.3 are described as ‘low’ or ‘small’, 
around 0.5, are described as ‘medium’ or ‘moderate’, and around 0.8 are described as 
‘high’, ‘good’ or ‘strong’. Since there are almost certainly several constructs under 
investigation in selection, it is unlikely that any single measure will reach such high 
reliability that it can be used as the sole selection method. The recommendations are 
explained in more detail in Section 8.  
 
Summary Conclusions from Sections 
 
2.2.1 There is clear evidence from a variety of sources that performance on national 
licensing exams is a moderate predictor of performance in later clinical practice, by a 
variety of measures and outcomes.  
 
2.3.1 The assumption that all graduates from UK medical schools can be ranked 
nationally on the basis of their local results is not robustly supported by evidence 
 
2.4.1 Strongly held views may militate against a national examination, even if there 
are arguments in its favour, and its Acceptability in the UK in the current climate is 
likely to be low.  
 
2.5.1 Test equating avoids some of the problems of ‘curriculum paralysis’ which may 
arise from perceptions of the impact of a national testing system. 
 
3.2.1 A considerable body of evidence indicates that traditional interviews have low 
reliability and validity 
 
3.2.2 A considerable body of evidence suggests that structured interviews have 
moderate reliability and some evidence of moderate predictive validity. 
 
3.5.3 There is strong and developing evidence that MMI approaches have stronger 
reliability and predictive validity than other interviewing techniques. 
 
4.1.11 Behaviour which causes concern at undergraduate level has predictive validity 
for later clinical practice. 
 
4.1.2 Conscientiousness is a significant component of such concerns, and may be 
possible to measure as an objective scalar property. 
 
4.1.3 Critical Incident forms capture valuable information about adverse events 
which are below the threshold of referrals to Fitness to Practice Panels. 
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4.1.4 A narrative summary of information relating to behaviours in Undergraduate 
programmes would be of value for selection decisions for Foundation places.  
 
4.1.5 Personal Qualities Assessment instruments currently lack the evidence in 
medical selection which would permit their use for high stakes selection.  
 
5.1 Despite their wide spread use, the predictive validity of portfolios is uncertain 
 
5.2 Under defined conditions of design and training, portfolio assessment may be 
moderately reliable.  
 
5.3 The cost of administering a portfolio based assessment system comparable across 
medical schools is likely to be high.   
 
5.4 The general acceptability of portfolio based summative assessment to candidates 
appears to be low  
 
6.1 Personal statements made in response to structured questions have moderate 
predictive validity for subsequent performance, but are expensive to score.  
 
7.1 Where different selection methods are combined, scores should be converted to a 
standardised distribution and weighted according to their reliability.  
 
 
General Conclusions 
 

1. A national examination for UK medical students, even for ranking purposes, is 
unlikely to command sufficient support to overcome the logistical difficulties 
in developing it. 

2. A system of Test Equating for cognitive knowledge assessments is practicable, 
and unlikely to meet with the resistance a national examination would 
encounter. 

3. A system of Test Equating for skills assessments using instruments such as 
OSCEs poses significant challenges. An assessment centre approach may be 
more practicable. 

4. A consistent method of recording and reporting behaviours relating to 
professionalism (short of Fitness to Practice proceedings), suitable for use 
across the U.K, should be developed.  

5. Structured interviews, developed after analysis of the job requirements, should 
be employed in selection in place of the ‘white space’ questions currently 
employed. These interviews could also take place within assessment centres, 
and could take the form of Multiple Mini Interviews. 

 
Recommendations 
 
An evidence based, acceptable highly defensible, selection approach for Foundation 
places could therefore take the following form.  
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1. Test equating of cognitive knowledge (CK) assessments in each medical school 
would give candidates a national ‘Knowledge’ rank equivalent.  
 
2. Skills assessment, either through test centres administering a common OSCE 
programme or, more problematically, through test equating of OSCE skills test within 
existing curricula, would give each candidate a ‘Skills’ score.  
 
3. Each Medical School Dean would present a structured national report form of 
‘behaviours’ for each candidate for review by the Foundation School, based on 
consistently collected information. 
 
4. Each candidate would receive a structured interview (either as a single interview or 
through Multiple Mini Interviews) designed to explore those qualities relevant to the 
job which are amenable to direct observation (e.g. such as interpersonal skills, verbal 
communication skills, and problem solving).  This would generate a national 
‘Interview’ score. 
 
5. Foundation Schools could weight these scores according to defined, justifiable and 
transparent criteria in making selection decisions.   
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1. Search Methods 
 
The review focused on three databases: Pubmed, PsycINFO and ERIC, which provide 
access to abstracts from educational, professional, academic, biomedical and life 
science journals. The search strategy was carried out in four phases related to the four 
topics identified as potential mechanisms for selection into foundation programmes: 
 

• Interviews 

• National ranking examination 

• Structured record of achievement (portfolio) 

• Application forms based on white space questions 

 Each phase of the search used 10 core search terms to focus the search process: 
 

• Selection 

• Recruit* 

• Foundation 

• Medical 

• Doctor 

• Registrar 

• Residency 

• GP 

• General practitioner 

• Healthcare 

These terms were used in combinations with key words from the identified topics and 
further refining terms were generated from the search process (identified in brackets): 
 

• Interview* 

• Portfolio (PPD, Personal and Professional Development) 

• Record of Achievement 

• Exam*(national) 

• Rank* 

• Application form 
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• White space 

Search terms were used in combination to produce manageable lists of article details 
which were reviewed using the following inclusion and exclusion criteria: 
 

Inclusion Criteria Exclusion Criteria 
Relevant to identified topic  Irrelevant to the identified topic 
Relevant to any aspect of utility: validity, 
reliability, acceptability, educational 
impact, cost or defensibility. 

No aspect of utility addressed 

Adequate methodology. Inadequate methodology identifiable 
from   the abstract. 

Informed opinion which adds to the 
picture of the topic. 

Language other than English 

 
Collections of abstracts were merged to remove duplicates and then reviewed in detail 
in relation to aspects of utility. Relevant citations were followed and added to 
collections where appropriate. Summary tables were constructed and reference details 
documented. A total of 129 articles were produced by this process. 
 
Hand searching was carried out from the principal author’s Endnote file system, and 
through key journals in the field (Medical Education, Academic Medicine, Medical 
Teacher and Advances in Health Sciences Education). For key references, citations 
were searched backwards in time through the HTML files of the document, and 
forward through the Science Citation Index. Most articles were available 
electronically, and only in a few cases were inter-library loans required.  
 
In most papers, insufficient information was available to develop a fully consistent 
information set. Of the desirable characteristics of validity, reliability, educational 
impact, acceptability and cost, it was rare to find a paper which addressed more than 
two at any one time. Moreover, even when the same construct was explored, a 
different approach might be taken to measuring it by different researchers. For 
instance, ‘reliability’ might be explored through inter-rater reliability, inter-test 
reliability, Cronbach’s alpha, or Generalisability Theory’s G. As a result, although the 
search strategies were systematic, it is very difficult to present a systematic analysis of 
outcomes: a narrative approach to presentation has therefore been adopted.  
 
 
2. National Examinations 
 
2.1 Format of USMLE 
 
A number of countries in the developed world, including Germany, Canada and the 
U.S., employ national qualifying examinations. Of these, the U.S. version (United 
States Medical Licensing Examination, USMLE) is probably the best studied, and 
will be used as an example.  
 
The National Board of Medical Examiners was formed by the Association of 
American Medical Colleges in 1915, and held its first examinations in 1916 (Melnick 
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2006; Melnick et al 2002). Licensing of Medical Practitioners was (and is) still carried 
out by State Medical Boards, but success in the NBME examinations was considered 
an appropriate qualification for this purpose. For a number of decades, foreign 
medical graduates from certain recognised overseas schools could also sit the NBME 
examinations, and thereafter apply for state recognition. By 1956, this role was taken 
over by the Educational Commission for Foreign Medical Graduates, but this 
continued to draw on NBME materials and expertise. A variety of models of co-
operation were explored over subsequent years, but over 1992-94, a joint 
examination, the USMLE , was implemented.  Currently this consists of Step 1 (‘one 
best answer’ MCQs on science principles), generally taken after Year 2 of the medical 
programme; Step 2 (Clinical Knowledge, CK: ‘one best answer’ MCQs on the 
supervised application of medical knowledge, skills and understanding, and Clinical 
Skills, CS: an extended assessment featuring Standardised Patients and structured 
observed tasks), generally undertaken in year 4,  and Step 3 (Medical practice without 
supervision: multi-answer question items and computer-based clinical scenarios), 
taken as the ‘final’ examination (USMLE Bulletin 2009). Other than Step 2 CK, the 
process is computer-administered. The process is currently under review once more 
(Comprehensive Review of USMLE, 2008). Discrimination between candidates for 
residency places is not one of the intended purposes of USMLE, but it is often used 
for that purpose.  
 
 
2.2 Do national exams predict performance in later clinical practice?  
 
Table 1 shows the results of the literature search.  
 
If national exams are not valid and reliable predictors of performance in clinical 
practice, then they could be dismissed as a selection tool for Foundation. Given that 
this is an issue of such importance, it is surprising that it is not the major focus of 
research into assessment in countries using a national exam. However, there are a 
number of good studies which do relate to this issue, including an excellent meta-
analysis featuring data from the USMLE. In this review, Hamdy et al (2006)  
conclude: “The studies included in the review and meta-analysis provided statistically 
significant mild to moderate correlations between medical school assessment 
measurements and performance in internship and residency. Basic science grades 
and clinical grades can predict residency performance”. The authors also concluded 
that, as might be hoped, performance on similar measurement instruments is better 
correlated than performance of different instruments. So NBME II scores correlate 
well with NBME III scores, medical school clerkship grades correlate well with 
supervisor rating of residents; and OSCE scores correlate well with supervisor rating 
of residents, when similar constructs are assessed. The results of their meta-analyses 
are extracted and summarised in Box A below. 
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Box A (NBME is the previous version of USMLE) 
 
Predictor Outcome 

 
Correlation CI Descriptors 

NBME I supervisor 
rating during 
residency 

Pearson r = 
0.22   

0.13-0.30 positive 
significant  
low 

NBME II supervisor 
rating during 
residency 

summary 
correlation 
coefficient  r = 
0.27 

CI 0.16-0.38 positive 
significant  
low 

Clerkship 
Grade Point 
Average 

supervisor 
rating during 
residency 

Pearson r = 
0.28 

CI 0.22-0.35 positive 
significant  
low 

OSCE supervisor 
rating during 
residency 

Pearson r = 
0.37 

CI 0.22-0.50 positive 
significant  
low 

Clerkship 
Grade Point 
Average 

supervisor 
rating during 
residency 

Pearson r = 
0.28 

0.22-0.35 positive 
significant  
low 

NBME I American 
Board of 
Medical 
Speciality 
Examination 

Pearson r = 
0.58 

0.54 – 0.62 positive 
significant  
moderate 

NBME II American 
Board of 
Medical 
Speciality 
Examination 

Pearson r = 
0.61 

CI 0.51-0.70 positive 
significant  
moderate 

 
       
Tamblyn et al (2002) compared the performance of 912 family physicians in 
Canadian licensing examinations with subsequent performance measured by a number 
of indices, such as appropriate prescribing, delivering continuity of care, and 
screening patients for serious illness. For instance, they noted that higher scores on 
drug knowledge were associated with lower rates of contraindicated prescribing 
(relative risk 0.88). They concluded “Scores achieved on certification examinations 
and licensure examinations taken at the end of medical school show a sustained 
relationship, over 4 to 7 years, with indices of preventive care and acute and chronic 
disease management in primary care practice”.  This study extended and confirmed an 
earlier study which was confined to the first 18 months of practice (Tamblyn et al, 
1998). Tamblyn et al (2007) compared performance on the Canadian Clinical Skills 
Examination (CSE), which is similar to USMLE Step 2 CS. Candidates who lay two 
standard deviations below the mean for communication skills in the CSE were 
significantly more likely to be the subject of non-trivial complaint in later practice.  
Holmboe et al (2008) explored the relationship between physicians' scores on the 
American Board of Internal Medicine's Maintenance of Certification examination and 
a variety of indices such as delivery of diabetes care, mammography and 
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cardiovascular care. Their conclusions, like those of Tamblyn et al (2002), were stated 
unequivocally: “Our findings suggest that physician cognitive skills, as measured by a 
maintenance of certification examination, are associated with higher rates of processes 
of care for Medicare patients”. 
 
In all of these studies a common approach was to categorise performance in rank 
order, whether this was looking at quartiles or other fractions, or looking at those 
performing, say, in groupings by standard deviations from the mean, rather than by 
treating performance in exams or in care delivery as a continuous variable. This is 
probably for statistical reasons, but is fortuitously informative for standard setting 
purposes.   
 
Summary Conclusion 
 
2.2.1 There is clear evidence from a variety of sources that performance on national 
licensing exams is a moderate predictor of performance in later clinical practice, by a 
variety of measures and outcomes.  
 
However, this is information which relates to assessment performance only, usually 
through cognitive knowledge measures, or less frequently through skills measures. A 
separate body of work has looked at the third element of Bloom’s taxonomy, which in 
this context might be called ‘professionalism’. This is addressed in Section 4.  
 
2.3 How comparable are UK medical schools? 
 
However, notwithstanding the conclusion in the previous section, if UK medical 
schools produce graduates at the same standard, then the current approach of ranking 
candidates within medical schools as a surrogate for ranking between medical schools 
can be justified.  
 
The following theoretical arguments could be used to support the equivalence of UK 
medical schools. 
 

1) The standard of admission to medical schools in the UK is relatively uniform. 
2) The standard of achievement at medical school is also very high – bright 

students tend to continue to do well no matter what environment they are in 
3) Medical schools are assessed for their equivalence through three routes.  

a. University wide support mechanisms are inspected through the QAA 
process.  

b. Medical courses are inspected separately through the General Medical 
Council’s QABME process.  

c. External Examiners oversee and moderate the outcomes in all medical 
courses.  

 
However, these arguments are not in themselves evidence. The literature on 
comparisons between medical schools is rather scanty, frequently refers to 
comparisons between kinds of courses e.g. PBL versus non-PBL, (Dauphinee and 
Patel, 1987; Prince et al 2003; Schmidt, Vermeulen and van der Molen, 2006), and 
generally relates to countries other than the UK (Verwijnen et al, 1990).  However, 
even within these limitations, it is possible to identify some further relevant studies. 
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An early study (Wakeford et al 1993) indicated that there were significant differences 
in success in MRCGP examinations between graduates of different medical schools. 
This was not corrected for entrance qualification.  Schuwirth et al (1999) showed 
small but significant advantage in problem solving for a PBL school compared to a 
non-PBL school.  Jones et al (2002) showed differing degrees of preparedness in PBL 
versus non-PBL graduates, with the difference again favouring PBL graduates. 
Remmen et al (2001) demonstrated significant differences in basic clinical skills 
between four medical schools with varying curricula.  Prince et al (2003), in a study 
of anatomy learning in schools with different curricula, found no significant 
differences when schools were classified by kind of curriculum, but did observe 
significant differences in contextual anatomy knowledge between different medical 
schools over all. Van der Vleuten et al (2004) compared four different medical 
schools on a joint test, and identified complex differences in performance, although 
the authors were reluctant to over interpret this data. Interestingly, they commend test 
equating as a strategy for situations where national testing is not present (see Section 
8). Goldacre et al (2004) reported significant differences in career destinations for 
graduates from different medical schools. Although this does not relate to the issue of 
cognitive ability, it may reflect more subtle differences which are none the less 
important.  A further study by Prince et al (2005) identified significant differences in 
perceived ‘preparedness for practice’ between graduates of different curricular 
models. A particularly well constructed study was carried out in China by Stern et al 
(2006), where significant differences were found in a sample of eight medical schools.  
Boursicot et al (2006) identified significant differences between pass marks (set by an 
Angoff procedure) and performance between five UK medical schools on a 
standardised OSCE. This study demonstrated that the different medical schools set 
significantly different pass marks for each of the OSCE stations. A replication of this 
study using the more reliable and valid borderline groups approach in three medical 
schools gave similar results (Boursicot et al 2007). This is particularly interesting, 
because it indicates that even setting common tests does not bring about equivalence 
of standard setting. McCrorie and Boursicot (2009) have reported marked differences 
in the assessment tools used by different UK medical schools, which seems to suggest 
that there will also be differences in validity and reliability in the outcome measures 
(see also McCrorie et al 2008).  
 
Probably the most significant recent study is that of McManus et al (2008), because it 
looks at later career events. In this, the performance of UK medical graduates was 
studied in the three parts of the MRCP examinations with regard to the school from 
which they graduated. This identified statistically significant differences in 
performance between schools in all three parts of the examination even after 
correcting for admission levels (and of course, if the outcomes alone are of interest, it 
is desirable not to make this correction).  These differences were consistent across the 
parts of the exam, and also showed evidence of stability in time. The Royal College of 
General Practitioners has also reported significant differences in pass rate when 
analysed by medical school.  
 
Schmidt et al (2009) demonstrated that there were statistically significant differences 
in time to graduation and drop out rates between different kinds of curriculum (with 
‘active learning’ style schools showing better performance). While this does not relate 
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to cognitive knowledge scores, it does suggest that there are consistent consequences 
of different curriculum models.  
 
In an innovative study looking at learning process rather than outcomes, Van der 
Veken et al (2009) have demonstrated that different curricula have different effects on 
learning styles adopted by students.  
 
Three points should be made. First, differences in output do not imply that any 
medical school produces graduates below the required standard. Second, this is not a 
simple matter of one curricular model being better than another (e.g. PBL being better 
than non-PBL approaches). In the study by Prince et al 2005, the highest scores in the 
area under study were obtained by a traditional programme. Third, this summary does 
not take account of publication bias: conceivably, studies reporting a difference may 
be more likely to be published than studies not reporting a difference. However, on 
the balance of the evidence reviewed, it is reasonable to conclude that there are indeed 
significant differences between the standards of medical schools within any given 
country, including the UK.  It is probably these considerations that led to the 
downgrading of the weighting given to the assignment to quartiles in the current 
Foundation selection process. It was just such considerations that have led Ricketts 
and Archer (2008) to argue for the introduction of a national exam.   
 
Summary Conclusions 
 
2.3.1 The assumption that all graduates from UK medical schools can be ranked 
nationally on the basis of their local results is not robustly supported by evidence 
 
2.3.2 This does not imply that all graduates do not reach a minimum level of 
competence.  
 
2.4 What about perceptions? Acceptability of a national examination 
 
Analysis of numerical estimates of validity and reliability of assessments may lead to 
neglect of a significant element of the Utility equation – acceptability. By its nature, 
this is harder to quantify, even to estimate. But qualitative views abound, and 
generally seem to be of the view that national examinations have drawbacks  In a 
recent survey by the committee evaluating the USMLE (USMLE 2008) stakeholders 
reported a ‘strong sentiment that the structure, timing and reporting approaches for the 
current USMLE make it difficult for medical schools to introduce curricular changes”. 
There was also a minority view that USMLE “interfered with student focus on the 
undergraduate curriculum”.  
 
A GMC Consultation on assessment (GMC 2007) indentified a number of perceived 
disadvantages of a national curriculum (stating rather bluntly “In reality there is no 
prospect of a UK wide system replacing the need for medical schools to assess their 
own students”. These were: 

• That learner centred education must allow variety between and within medical 
schools 

• That ‘fitness to practice’ is a complex attribute, requiring a complex 
assessment 
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• That medical schools must be free to be innovative in assessment (under the 
assumption that a national exam removes this freedom). 

 
However, they also indicated that “there do not appear to be significant reasons to 
close down policy development towards a mandatory national component to 
assessment”.  
They also summarised a number of responses from the public consultation, expressing 
reservations. These included  
 

• Preserving the variety and independence of medical schools 
• Danger of over-assessing students 
• Cost to learners 
• Facilitating unhelpful (certainly unwelcome) league tables 

 
In an editorial in Medical Education, Schuwirth (2007) summarised some arguments 
relating to national examinations. These were 
 

• The ‘single shot’ (or snap shot) nature of most national assessments, even if 
they are on more than one occasion, versus continuous assessment of 
properties which may have a developmental component. 

 
• “Limited versus extended measurements in time” where the argument (partly 

overlapping with the previous one) is that students in different programmes 
reach different points at different times. He cites one study in which 
significant variations were observed between medical school student rankings 
depending on when the test was administered, which years were compared, 
and which cohort of students was under investigation (Muijtens et al 2007). 

 
• The structured nature of national assessments, in which the same or equivalent 

test is administered to all students, whereas local assessment may permit 
testing which is responsive to the individual  and local needs. 

 
• The difficulty of measuring complex constructs such as ‘professionalism’  

 
• Centralisation of expertise. Schuwirth makes the point that national testing 

requires experts, while decentralised systems sometimes get away with using 
amateurs. He may be diplomatically making the point that he doubts if the UK 
possesses a sufficient number of experts in aggregate, in contrast to the 
Netherlands.  

 
Ten Cate (2002) had earlier made a different but valid  point about the 
disempowerment of teachers. “Expert teachers need to feel a sense of control over 
their own teaching and testing if they are to maintain an adequate degree of 
motivation. It is the sense of ownership and pride in education that drives teachers 
(my class, my students, my test – see how my students benefit from my guidance), 
rather than the impression of being a minor link in a huge educational chain. This 
desire has to be satisfied one way or another” 
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Delegates to discussion sessions organised by the MSC expressed, inter alia, the 
following views of weaknesses of a national assessment system 

• Cost, logistics and practicality (especially with OSCE stations) 
• Would undermine Medical School and GMC efforts to ensure graduates are fit 

to practise 
• Could lead to league tables of Medical Schools 
• Duplicates finals 
• Would devalue extra-curricular activities 
• Would encourage students to work to the exam - which could lead to the 

aspects of the undergraduate programme aimed at developing a professional 
being lost 

• Poses huge problems in terms of timing given diversity in the delivery of the 
curriculum between different schools 

• An exam can assess academic qualities but not other broad range of skills and 
attributes that make a good doctor. 

• An exam would lack sensitivity to individual expression 
• Could undermine public confidence of individual doctors of the results are 

publically available (Freedom of Information) 
 
 
The MSC themselves expressed the following view in the Appendix to this document 
 

• the GMC has encouraged the development of a diversity of undergraduate 
curricula across the UK and this innovation may be inhibited 

• such an assessment would drive learning at the expense of the rest of the 
medical course 

• results from such an assessment would inevitably be used to infer the relative 
performance of Medical Schools: since the available evidence indicates that 
the majority of the variation in performance between Schools can be 
accounted for by differences in admission criteria, there could be an adverse 
impact on widening participation due to schools focussing more on academic 
achievement rather than other important attributes and background of 
applicants 

• a uniformity of curricula content would cut across health policy aimed at 
matching workforce to regional needs. 

 
 
These views have been integrated into a summary list, in no particular order, in Box B 
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Box B 
 

 
There is a perceived risk that a national assessment in the UK may 
 
• endanger the variety and independence of medical schools 
• create the danger of over-assessing students 
• be expensive to learners (or to whoever pays for it) 
• Facilitate unhelpful league tables of medical schools 
• Facilitate unhelpful league tables of doctors 
• Inhibit variety between and within medical schools, incompatibly with learner 

centred education 
• Lead to neglect of the idea that ‘fitness to practice’ is a complex attribute, 

requiring a complex assessment 
• be difficult to administer with regard to practical skills test 
• inhibit medical schools innovation in assessment  
• Rely on snap shot views, which are less reliable than continuous or repeated 

assessments  
• not be responsive to individual needs 
• Require expertise which may be decentralised or lacking 
• distract students from valuable local assessment 
• distract students from extra-curricular opportunities 
• Remove a sense of ownership from teachers 
• be difficult to schedule given differences in curricula 
• not be sensitive to local needs 
 

Are these views justified? Inevitably there is little evidence other than the existence of 
the perceptions themselves. However, in one interesting study (Wilkerson et al, 2007) 
University of California – Los Angeles (UCLA) School of Medicine embarked on a 
major curriculum reform. In addition to monitoring the Acceptability to students, 
performance in USMLE Step 1 was also measured. The curriculum reform was both 
well accepted and effective in increasing performance in USMLE against historical 
controls. This demonstrates that curricular change is not prevented by the existence of 
a national exam, and indeed the existence of national exam scores promoted the 
acceptance of the curricular reforms once they had been executed. However,  the 
perception that a national exam inhibits change might prevent others from even 
attempting it. Acceptability is indeed a major component of the Utility Equation.  
 
Summary Conclusions 
 
2.4.1 Strongly held views may militate against a national examination, even if there 
are arguments in its favour, and its Acceptability in the UK in the current climate is 
likely to be low.  
 
2.5 Test Equating 
 
“Test Equating” means that a certain proportion of questions are in common between 
final examinations across different medical schools. These common questions can be 
used to ‘standard set’ the final examinations of each medical school, and, with 
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comparisons over time, can be used to ensure that exams are of equivalent difficulty 
across time. Each medical school could then have assessments appropriate to its 
curriculum, but be able to compare the standard of the assessment with other schools 
nationally.  
 
The selected questions then become a “High Stakes” examination in themselves and 
therefore have to be handled to the highest standard to avoid challenge. There would 
need to be a national selection body, choosing and standard setting the questions, just 
as with a national exam, but perhaps on a smaller scale. 
 
Each medical school could then have assessments appropriate to its curriculum, but be 
able to compare the standard of the assessment with other schools nationally. It is less 
likely to lead to a common total curriculum. However, test equating questions could 
also be used as a de facto comparator between medical schools unless care were taken 
to prevent their separate release.  
 
Summary Conclusion 
 
2.5.1 Test equating avoids some of the problems of ‘curriculum paralysis’ which may 
arise from perceptions of the impact of a national testing system. 
 
 
 
3. Interviewing Strategies 
 
3.1 Introduction  
 
Interviewing is a common and heavily weighted strategy in selection for medical 
training (Puryer and Lewis, 1981; Edwards et al 1990; Nowacek et al 1996; Patrick et 
al 2001; Parry et al 2006). The grey literature indicates that it is viewed as acceptable 
to candidates and interviewers, largely because of this familiarity, and because of its 
personal dimension. However, there are serious doubts about its acceptability among 
those responsible for selection at more senior levels, due to concerns about its 
subjective nature.  
 
The search strategy identified a number of papers which are shown in Table 2. Studies 
were selected for discussion in the text from this table and from hand searching on the 
basis of their relevance to post graduate selection. More recent papers were favoured, 
since it is likely that the impact of social factors has changed significantly over the 
years, and also because more recent papers are likely to have taken previous work into 
account. However, some older papers are still included where they have an important 
and relevant message 
 
Since many papers compare methods with each other, inevitably there will be a 
degree of overlap between the sections of this review. Of particular interest will be 
considerations of combining different selection methods to give an aggregated score 
(see below) 
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3.2 Traditional and structured interviews 
 
One early and apparently neglected study (Murden et al 1978) showed that candidates 
evaluated positively by interviewers were 2-3 times more likely to receive highly 
positive internship evaluations. Meredith et al (1982) observed inter-rater reliability of 
0.55 – 0.91 in a small sample (bear in mind, however, that inter-rater reliability is not 
the same as inter-occasion reliability, nor indeed validity). However, the authors did 
observe a correlation between interview scores and performance on clerkship 
assessments.  Powis et al ( 1988) reported kappa values from 0.23 – 0.63 for two 
raters, while in the same year Richards et al (1988) reported inter-rater reliabilities of 
0.67.  However, Powis et al (1988) also report a most interesting phenomenon, which 
is that there was good association between performing poorly at interview and leaving 
medical school without completing the course. This hints at a theme which emerges 
from a number of sources, namely that concerns and adverse observations may be 
predictors of bad outcomes while ‘good’ behaviour is too diffuse a construct to 
predict good outcomes.  Wiesner & Cronshaw (1988) in a meta-analysis of interview 
format and structure determined that structured interviews were approximately twice 
as valid as unstructured interviews, with structured individual interviews achieving a 
validity of 0.63 and structured group interviews achieving validity of 0.60.  However 
they point out that there is considerable variation even between interviews of the same 
kind and that the confidence intervals for these estimates are very large.  None the 
less, this tends to confirm the view that structured interviews are significantly more 
reliable than unstructured interviews and that they achieve acceptable reliability 
overall. Campion et al (1988) demonstrated that highly structured interviews based on 
a job analysis with anchored ratings skills and benchmarking achieved high inter-rater 
reliability (r = 0.88) and moderate predictive validity (uncorrected r = 0.34, corrected 
r = 0.56) and acceptable levels of equity and utility.  These outcomes correlated with, 
but were better than, aptitude tests. Predictive validity was derived from studies of 
performance in employment.  However the close match recommended between the 
job analysis and the interview questions is unlikely to be achievable in medical 
settings, as opposed to employments settings for a particular post. Edwards et al 
(1990) in a meta-analysis reported average inter-rater reliabilities of 0.83 (range 0.52 
– 0.96), with higher reliabilities (0.83) and a smaller range of variances. Altmair et al 
(1992) reported that interviews of residency applicants structured around 
psychological properties improved significantly on the (negligible) predictive validity 
of the traditional interview, as measured 4 years later.   
Huffcutt and Arthur (1994) adopted meta-analyses of a range of 114 studies in a 
variety of different fields, and calculated correlations of between 0.2 and 0.57 for 
interviews.  However, within this range, interviews increased in validity in parallel 
with the degree of structure. McDaniel (1994) surveyed literature on 3 different 
categories of job interview. The first of these was situational by which they mean the 
interview aimed to explore responses to hypothetical situations which might arise in 
the course of work.  The second was job related which explored qualifications and 
experiences relevant to the job in hand.  The third was psychological and related to 
the determination of personal qualities.  Their meta-analysis suggested that situational 
interviews delivered an average validity of 0.5, job related interviews 0.39 and 
psychological interviews 0.29.  These figures were generally higher than previous 
assumptions about the validity and reliability of interviews had suggested.  They also 
found that structured interviews had higher validity (0.44) than unstructured 
interviews (0.33).   Nowacek et al (1996) described inter-rater reliabilities of 0.55 
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after interview. Bobko et al (1999) derived a meta-analytic matrix looking at a variety 
of factors and, in brief summary, concluded that cognitive ability was the best 
predictor of job performance, followed by structured interviews and then measures of 
conscientiousness. Van Susteren et al (1999) reported kappa values of 0.79, although 
this value may be elevated by the selection techniques used for comparison. Cortina et 
al (2000) indicated that structured interviews can have greater validity than measures 
of cognitive ability and conscientiousness (“conscientiousness” in this context means 
performance in a test situation rather than workplace based assessments). This was 
based on meta-analyses of interview performance. Luke et al (2001) observed good 
inter-rater reliability in a selection programme for residencies, and found both that 
interview scores correlated moderately with other measures, but also explained a 
significant proportion of the variance in admission. Posthuma et al (2002) provide a 
comprehensive narrative review of factors which can influence performance in 
interview.  Although this approach does not lead to quantitative estimates of interview 
performance, it is extremely valuable in partitioning components of possible 
interactions in such areas as disability and prejudice. Khongphattanayothin et al 
(2002) found a moderate to strong correlation (0.69) between scores on the 
Cumulative Grade Point average of applicants and the Paediatric In-Service 
Examination, while letters of recommendation and interview scores were not 
predictive. However, interview score correlated moderately with performance on their 
Clinical Performance Rating Scale (CPRS), and there was a weak non significant 
correlation between letters of recommendation and CPRS.   
 
While much of the above evidence is supportive of the belief that structured 
interviews can reach moderate levels of reliability, a study by Kreiter et al (2004) 
indicated that there is a high degree of context specificity, and observed low to 
moderate reliability only. Their generalisability study revealed a strong context 
specificity effect – the variance due to the interaction between candidates and 
occasions was high. Olawaiye et al (2006) found a significant correlation(0.60)  
between rank on a structured interview process and a subsequent clinical performance 
score in residency. Mallott (2006) correctly points out that a significant problem is 
distinguishing between the process of maturation and “significant psychopathology” 
although psychopathology may be pitching it a little strong. Randall et al (2006) 
compared performance on a range of different selection methods within an assessment 
centre process. Candidates rated the process as acceptable, and interview gave results 
related but not identical to the other selection methods used.  
Brindal and Goodyear (2007) found a significant correlation between interviewer 
scores and performance three months into SHO posts. Smith et al (2006) used a multi-
station approach similar  to MMIs (see below) in interviewing neurology SpRs. They 
found that traditional interviews corresponded less well to the overall ranking than 
any other method. Goodyear et al (2007) used a three station interview and a 
structured short listing approach to select for paediatric SHO posts, and found high 
values of G (Generalisability Theory’s summary of reliability) of at least 0.8.  
 
Rao (2007) described an extended test of the reliability of a particular structured 
interview process in selection SHOs for psychiatric posts. They concluded that the 
inter-rater reliability was high, although no conclusions could be drawn as to validity 
in this study. Hamel et al (2007) reviewed candidates in line with the CANMEDS 
competencies, and demonstrated that interviewing in four teams of two interviewers 
gave good reliability. However, Thordardson et al (2007) compared the performance 
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of orthopaedic residents on interview score at entry or USMLE Part 1 scores with 
their subsequent performance in professional exams taken later in their training, and 
found only fair or poor correlations. Gallagher et al (2008) showed good concordance 
between a range of measures used to select candidates for higher surgical training, 
including simulations, interviews and an assessment of their suitability for a career in 
surgery. Westwood et al (2008) also found that candidates regarded structured 
interviews as acceptable as a means of selection.  As Albanese (2004) indicates, an 
interview may indicate that “a school values the personal interaction between human 
beings”. This personal and human dimension may in some circumstances be as 
important as technical considerations of validity and reliability.  
 
Summary Conclusions 
 
3.2.1 A considerable body of evidence indicates that traditional interviews have low 
reliability and validity 
 
3.2.2 A considerable body of evidence suggests that structured interviews have 
moderate reliability and some evidence of predictive validity. 
 
 
3.3 Legal consequences 
 
A different approach was taken by Terpstra et al (1990), in which they studied 
litigation arising from a variety of selection methods.  They found that unstructured 
interviews were the most likely to lead to subsequent litigation, followed by tests of 
cognitive ability and tests of physical ability.  Conversely, structured interviews, work 
samples, assessment centres and personality tests were significantly under-represented 
in litigation as compared to their frequency of use.  The authors also considered (on 
much smaller samples) the outcome of litigation, and found that the litigant was 
successful most often in the case of unstructured interviews, followed by physical 
ability tests, cognitive ability tests and work samples. Structured interviews and 
assessment centres survived all of the challenges that had been mounted against them 
(admittedly a small number). Similar conclusions were drawn by Posthuma et al 
(2002), who concluded that structured interviews were defensible in law.  
 
3.4 Factors affecting interview performance 
 
An interesting study by Boor et al (1983) found evidence that males and females were 
rated differently at interview, with female candidates being judged more on the basis 
of their appearance and demeanour, whereas with male candidates appearance was not 
important, although demeanour remained a significant factor.  Smilen et al (2001) 
found that knowledge of previous cognitive knowledge test scores (such as USMLE) 
biased the results of the interview process, with interviewers showing concordance in 
their awarded interview scores with known previous test performance. Swanson et al 
(2006) found the same effect when comparing ‘blinded’ and ‘unblinded’ interviews 
with respect to USMLE scores, and also concluded that a blinded approach should be 
adopted.  
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3.5 Multiple Mini Interviews 
 
Eva et al (2004a) have described an approach to interviewing for undergraduate 
places derived from the Objective Structured Clinical Examination (OSCE). This 
approach, known as Multiple Mini Interviews (MMIs), takes applicants through a 
series of ten short highly structured interviews focussing on a single aspect of the 
desired features for candidates.  Reliability in the initial study was observed to be 
0.65, and “the variance component attributable to candidate-station interaction was 
greater than that attributable to candidates”. Acceptability was good for both 
candidates and interviewers. A follow up study of the participants (Eva et al 2004b) 
offered some evidence of predictive validity from this approach. Compared to 
interviews, personal statements and grade point averages, the MMI was the best 
predictor of OSCE performance (Beta = 0.44) while the grade point average was the 
best predictor of cognitive knowledge test performance. Even deliberate security 
violations of the MMI structure did not influence the outcomes (Reiter et al 2006)  
An examination of rater characteristics hinted at the value of having heterogeneous 
interviewers, but again returned high values for reliability (Eva et al 2004c). 
Continuing the follow up of the study cohort of students, Reiter et al (2007) were able 
to report that MMIs were the only significant predictor of clerkship performance, 
compared to measures of cognitive ability and other purported measures of non-
cognitive performance. Rosenfeld et al (2008) provide a recent review in which they 
summarise the data showing that MMIs are more reliable and have higher predictive 
validity than traditional interviews, and also consider the cost of administering an 
MMI programme, concluding that those are comparable with costs of traditional 
interviewing methods. Dodson et al (2009) have added to evidence on costs by 
demonstrating that 5 minute interviews are as reliable as 8 minute interviews. 
Hofmeister et al (2008) explore the acceptability of MMI for international medical 
graduates in Alberta Canada, and found high acceptability for both interviewers and 
candidates. 
 
David Powis has indicated (personal communication) that validity is increased when 
the interview structured to obtain direct evidence for a quality, and reduced when an 
interviewer has to draw inferences from unverifiable statements. Examples of indirect 
assessment where inference is required are such subjects as motivation for medicine, 
teamwork capacity, coping strategies, ethical orientation, conscientiousness, 
reliability, attitudes and values, and potential compatibility with the program. 
Examples of qualities that can be assessed directly at interview are verbal 
communication skills, interpersonal skills, reasoning skills, lateral thinking, problem 
solving, quality of reasoning, creativity, decision making, organisational skills and 
capacity for remaining calm under pressure. To quote Powis directly: “It’s not about 
what they say….but about what they do”. It may well be that the strength of MMIs 
lies in the fact that they often appear to be directed towards verifiable qualities that 
can be directly observed.  
 
Summary Conclusions 
 
3.5.3 There is strong and developing evidence that MMI approaches have stronger 
reliability and predictive validity than other interviewing techniques. 
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4. Non-Cognitive Properties 
 
In addition to assessing cognitive abilities, it is also important to assess non-cognitive 
abilities, only a few of which are explored by skill tests such as OSCEs. 
 
4.1  Professionalism and the Role of Conscientiousness 
 
While there are good tools available for measuring cognitive knowledge and good 
tools available for measuring clinical skills, tools for measuring professionalism are 
poor, (Lynch et al, 2004; Shrank et al 2004; Stern 2006; Jha et al 2007; Thistlethwaite 
and Spencer 2008). This is unfortunate, since it may be the most important of the 
three domains: analyses consistently reveal that lack of professionalism is a 
significant factor in disciplinary proceedings, even compared to knowledge and skill.  
 
There has been gathering evidence that adverse behaviour at medical school has 
predictive power for subsequent difficulties in clinical practice. Wright and Tanner 
(2002) demonstrated that failure to provide a passport photograph on entry was 
statistically significantly correlated  with the likelihood of subsequently failing final 
examinations. Although the outcome measure was still under the aegis of the medical 
school, it would normally be expected that students sitting finals were close to 
achieving appropriate professionalism. 
  
In what are now regarded as seminal studies, Papadakis et al (2004, 2005) showed 
that analysis of Dean’s Letters and medical records for ‘negative’ or ambiguous 
statements showed a correlation with subsequent state medical board disciplinary 
action compared to a control group in a retrospective case-control study. Stern et al 
(2005) explored a variety of parameters gathered at admission, failure to complete 
evaluations, immunisation compliance, and self assessment accuracy as predictors, 
and compared them with subsequent review board problems and clerkship 
evaluations. They found no significant correlations with admissions data, but did find 
significant correlations with all of the others. 
 
Ainsworth and Szauter  (2006) studied ‘Early Concern Notes’ to identify themes 
which caused concern to staff. These were: 

• Professional responsibility/integrity (failures of reliability) 
• Pursuit of excellence (doing the minimum) 
• Personal interactions 

 
A parallel study was conducted of themes that emerged from state disciplinary events, 
and it was concluded that the same themes emerged from the relevant hearings and 
documentation, indicating that the same factors as caused concern at medical school 
underlay later disciplinary problems.  
 
Papadakis et al (2008) found that poor performance on behavioural and cognitive 
measures during residency was associated with greater risk for state licensing board 
actions against practicing physicians at every point on the performance continuum.  
Programme Directors had graded residents on an anchored Likert scale, of which the 
lowest point on the ‘Professionalism’ axis was: 

 21 



Appendix L      Durham Literature Review 

 
“lacks altruism, accountability, integrity, commitment to excellence, duty, service, 
honor; disrespectful to other health care professionals; irresponsible; unreliable; not 
punctual; ineffective communicator; disruptive; disorganized; records tardy and/or 
illegible.” 
 
These findings were taken as support for the Accreditation Council for Graduate 
Medical Education standards for professionalism and cognitive performance, and as 
pointing the way to the development of best practice to remediate such deficiencies. 
 
Interestingly, this paper also reported an association between academic performance 
and subsequent disciplinary action. This was summarised by Maxine Papadakis 
(personal communication) as “It’s good to be good and good to be smart”. However, 
many of the characteristics also involve what might be called diligence or 
conscientiousness.  
 
Three meta-analyses (Barrick & Mount, 1991; Mount & Barrick, 1995; Tett, Jackson 
& Rothstein, 1991) of the relationships between the Big Five personality factors 
(Thurstone 1934) and job performance have found conscientiousness to have a weak 
to moderate relationship with job performance across a variety of jobs and settings. 
Barrick and Mount (1991) found the overall true score correlation (i.e., corrected for 
range restriction and unreliability in the predictor and criterion) between 
conscientiousness (as derived from facets of conscientiousness, cf. Mount & Barrick, 
1995) and performance to be approximately 0.22, although Tett et al (1991) found the 
relationship to be 0.179.  Mount & Barrick (1995) found an uncorrected correlation of 
0 .18 which, when corrected for criterion unreliability, range restriction, and facet 
intercorrelation, adjusted to 0.267. 
 
There are, of course, personality factors other than conscientiousness.  Nevertheless, 
in this review, it is worth focussing on conscientiousness for two reasons.  First, in 
multiple studies, conscientiousness has demonstrated a significant relationship with 
performance in most jobs (Barrick & Mount, 1991; Hough, Eaton, Dunnette, Kamp & 
McCloy, 1990), although other dimensions of personality, such as extraversion, have 
proven to be significant predictors of performance for some jobs but not others 
(Barrick & Mount 1991).  Second, results from different meta-analyses are consistent 
with respect to the validity of Conscientiousness (e.g., Barrick & Mount 1991; Mount 
& Barrick 1995).  Due in large part to these findings, much research in the area of 
personality has focused on conscientiousness, with considerably less interest in the 
other personality dimensions (Barrick, Mount & Strauss, 1993; Schmidt et al., 1992; 
Stewart, Carson, & Cardy, 1996).  In addition, the work of Papadakis and colleagues 
clearly suggests a major role for conscientiousness in predicting later performance in 
clinical practice. 
 
Building on these considerations, the lead author has recently developed an objective 
scalar measure of conscientiousness among medical students (The Conscientiousness 
Index, CI: McLachlan et al, 2009). This is based on tabulating all occasions on which 
students might be conscientious or diligent (e.g. in attending compulsory sessions, 
completing course evaluations, submitting work on time, completing essential 
documentation such as placement allocation forms etc. Where students meet the 
requirements, they are awarded a CI point but not otherwise. Reliability is moderate 
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to good (Split year and year on year correlations of approximately 0.6. Validity was 
explored by comparing with independent staff estimates of professionalism. These 
showed strongly significant associations, particularly at the low end i.e. students who 
scored low on the CI were also those evaluated as causing concerns about lack of 
professionalism. The CI is easy and inexpensive to collect, and offers a potential 
method of  ranking students in terms of  their behaviours, observed on many 
occasions throughout the year. Interest has been expressed in adopting the CI in other 
undergraduate settings, but also in post graduate settings.   
 
Another approach has been through the use of Critical Incident forms, especially since 
this approach has been shown to be valuable in professional fields such as anaesthesia  
(Rhoton 1989; Rhoton et al 1991; Rhoton 1994). Here the issues are the continuity 
and consistency of the record keeping system, and the ease with which it can be 
summarised and transferred to subsequent professional environments.  
 
A traditional method in the US of representing such information has been the Dean’s 
Letter. This has suffered from lack of consistency in record keeping, and subjectivity 
both in recording information and in presenting it. However, the work of Papadakis et 
al has shown that it none the less has predictive value.  
 
4.1.1 Behaviour which causes concern at undergraduate level has predictive validity 
for later clinical practice. 
 
4.1.2 Conscientiousness is a significant component of such concerns, and may be 
possible to measure as an objective scalar property* 
 
4.1.3 Critical Incident forms capture valuable information about adverse events 
which are below the threshold of referrals to Fitness to Practice Panels Panels. 
 
4.1.4 A narrative summary of information relating to behaviours in Undergraduate 
programmes would be of value for selection decisions for Foundation places.  
 
 
4.2 Personal Qualities Assessment 
 
Considerable interest has been shown in measures of personal qualities, by which is 
meant non-cognitive traits measureable under test conditions. Albanese et al (2003) 
have identified 87 personal qualities in the generic sense which may be relevant to the 
practice of medicine, so plainly the task is not a simple one.  A variety of instruments 
have been developed and demonstrated reliability – for instance the Jefferson Scale of 
Physician Empathy (Hojat et al 2001).  Powis and colleagues (Powis et al, 2005; 
Munro et al 2005) has described use of a scale measuring narcissim, aloofness, self-
confidence and empathy (NACE), as a potential tool for selection, and have explored 
(Bore et al 2005) a measure of moral orientation (Mojac) which can be used as a 
separate dimension for placing students in a two dimensional space.  These 
instruments, however, have not yet been shown to have predictive validity for 
excellent clinical practice, and cannot therefore yet be recommended at this stage as a 
high stakes selection tool.  
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This specific conclusion is reinforced by the conclusion of Hemmerdinger et al (2007) 
who carried out a review of 59 potential instruments of empathy measure. They 
concluded “no empathy measures were found with sufficient evidence of predictive 
validity for use as selection methods”. 
 
As suggested by the work of Powis et al (1998 – see Section 3) there is at least the 
possibility of negative selection – of choosing those (presumably few) candidates not 
suitable for medical training at some level. One instrument (the Hogan Development 
Survey – Knights and Kennedy 2006) has been designed with the intention of 
identifying those negative traits which may not become apparent at interview. 
However, this study did not explore correlations between dysfunctional scores and 
performance in medical settings.   
 
With regard to ‘negative selection’ Ferguson et al (2003) report the existence of 
evidence that negative referees’ reports have predictive value for future performance.   
 
 
Summary Conclusions 
 
 
4.2.1 Personal Qualities Assessment instruments currently lack the evidence in 
medical selection which would permit their use for high stakes selection.  
  
 
5. Use of records of personal achievement 
 
Results of the literature search are provided in Table 3.  
Records of personal achievement, or portfolios, are now a standard part of many 
medical assessment programmes. They may be described as a collection of 
information intended to demonstrate the achievement of trainees, and may include 
some or all of the following: an encounter log; a record of educational experiences; a 
description of critical incidents; details of performance scores on assessments; and 
examples of reflection on performance and learning.  Despite the frequency of their 
use, there is surprisingly little evidence on their predictive validity. Our literature 
search indentified some 30 relevant papers, none of which addressed predictive 
validity, and only a few discussed other meanings of validity. One recent review by 
assessment experts (Driessen et al 2007) focussed more on the process than on 
measureable outcomes. Portfolios also  present significant problems in the process of 
assessment, both in the subjective nature of responses, and in the time cost involved 
One paper in which the assessment process was described in detail required 170 
examiner-minutes per candidate consisting of 60 minutes of portfolio reading by two 
different examiners (= 120 minutes examination time) and two 25-minute oral 
examinations conducted by different examiners (= 50 minutes examination time) 
(Davis et al 2001). 
 
However, some evidence of reliability can be found, although Pitts et al (1999) 
concluded that summative judgements could not be made safely in their setting. 
Gadbury et al (2003) found good internal consistency, and predicted the number of 
subscales and raters (three raters) that would be necessary for good reliability. 
Driessen et al (2005) found that inter-rater reliability ranged from 0.46 to 0.87. 

 24 



Appendix L      Durham Literature Review 

Melville et al (2005) in a study of paediatric specialist registrars, found moderate 
inter-rater correlations (0.52), and, using the same decision analysis approach as 
Gadbury et al (2003), concluded that four raters would be needed for good reliability. 
O’Sullivan et al (2004) estimated that three raters would be required for criterion 
referenced decisions. Rees and Sheard (2004) found two raters could achieve total 
inter-rater reliability of 0.771, although agreement on individual items was markedly 
lower.  However, these studies all describe systems in which a great deal of time and 
effort is spent on developing the test methods and training skilled assessors. While 
individual medical schools are likely to be devoting such efforts to their own portfolio 
based systems, these vary so much that no relative ranking could be arrived at 
between systems, and there is unlikely to be support for introduction of a UK wide 
system of portfolio design and assessment, given that portfolios may well represent 
reflections of the unique nature of each course. If three or more trained raters are 
likely to be required, then the time costs compared to other assessment methods are 
likely to be prohibitive.  
 
Of course, there are also time costs for those being assessed, and this may affect the 
acceptability of this approach. Davis et al (2009) reported rather mixed feelings on the 
part of undergraduate medical students. Hrisos et al (2008) also identified reservations 
among Foundation doctors, with the telling descriptor  “burden” being used. Gordon 
(2003) did find high acceptability for portfolios and interview, but this was in an 
unusual situation where this was the sole method of Year 1 assessment for medical 
students. Dornan et al (2002) found significant reservation expressed among 
endocrinologists, as well as positive views, a common finding which seems to 
indicate that views on portfolios may often be polarised.  
 
In general, the caution recommended by Roberts et al (2002) in using portfolios for 
high stakes testing remains appropriate.  
 
Summary Conclusions 
 
5.1 Despite their wide spread use, the predictive validity of portfolios is uncertain 
 
5.2 Under defined conditions of design and training, portfolio assessment may be 
moderately reliable.  
 
5.3 The cost of administering a portfolio based assessment system comparable across 
medical schools  is likely to be high.   
 
5.4 The general acceptability of portfolio based summative assessment to candidates 
appears to be low  
 
 
 
 
 
6. Use of Autobiographical Statements 
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Too few papers were found by the literature search to be worth tabulating.  
There is essentially no evidence on the use of ‘white space’ information in the 
Foundation selection process. Extrapolations must be made from evidence on other 
forms of personal statements.  
 
McManus et el (1986) found a slight negative relationship between analyses of 
applicants’ statements and performance outcomes.  
 
Gurza-Dully and  Melaney M (1992) explored the predictive validity of a number of 
selection methods with a population of respiratory therapists. Other than the neatness 
of the forms, there was no significant positive predictive values of application form 
entries, but low positive values were recorded for some other aspects.   
 
Lamsdale et al (1999) explored the use of structured and competency based questions 
for applicants to the police force. In trials on serving police officers, they found that 
there was a correlation between responses and performance, and when used with 
actual applicants, they observed a significant correlation between their question score 
and their subsequent performance.   
 
Ferguson et al (2000) found no evidence that the content of candidates personal 
statements predicted success in the early years on an undergraduate medical 
programme. Ferguson et al (2003) found that the presence of more information in the 
personal statements was predictive of performance in approximately one third of the 
subsequent assessments used in medical school, but this was a low value compared to 
other selection methods.  
 
Patterson et al (2009) reviewed a variety of selection methods for post graduate 
training, including the use of structured application form questions provoking open 
ended answers, not dissimilar to those used in Foundation selection. These were found 
to have good reliability (Cronbach’s alpha =  0.78). The corrected correlation with 
performance at a selection centre was 0.40, suggesting moderate predictive validity. 
The authors conclude that this method is a moderately successful predictor of 
selection purposes, and adds incremental value to tests of knowledge. However, they 
also comment on the significant costs of scoring open ended questions, and identify 
merits in using situational judgement tests (McDaniel et al 2001). 
 
Summary Conclusion 
 
6.1 Personal statements made in response to structured questions have moderate 
predictive validity for subsequent performance, but are expensive to score.  
 
 
7. Combining Selection Strategies 
 
Much attention has been given to individual selection methods: much less has been 
given to the impact of combining methods to produce an aggregate outcome, which  
potentially has important confounding effects.  Two factors are important (McLachlan 
and Whiten 2000; Eva and Reiter 2004). The first of these is the variance of the 
outcomes. Combining two measures with different variances unwittingly weights the 
outcome towards the measure with the largest variance. Scores should be converted to 
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standardised distributions such as z scores before combining. The second is the 
reliability of the outcomes: an aggregated measure should be weighted in accordance 
with the reliability of the individual outcomes.  Eva and Reiter (2004) demonstrate 
clearly through examples the adverse consequences of failing to take these factors into 
account. 
 
A separate issue is that of compensation between domains or elements. If more than 
one domain is considered (e.g. knowledge, practical skills and behaviours) is a single 
aggregated figure to be produced or are domains to be non-compensatory, requiring at 
least defined minimum performance on each? 
  
Summary Conclusions 
 
7.1 Where different selection methods are combined, scores should be converted to a 
standardised distribution and weighted according to their reliability.  
 
 
8.  General Discussion, Conclusions and Recommendations 
 
Of the current methods of selection, ranking based on the equivalence of medical 
schools probably has some defensibility (see Appendix for more on this term), but 
there are also some challenges. The existing evidence does not strongly support the 
idea that UK medical schools are equivalent. There is also a potential argument that a 
single aggregated measure cannot capture all aspects of student performance: many 
medical schools attempt to measure skills, knowledge and behaviours separately, and 
there is little to commend putting these together into a single ranked figure.  Then, 
too, this approach explicitly requires the use of assessments generally designed to be 
competence measures as discriminator measures, which is widely seen as 
inappropriate. Furthermore, for the next few years at least, there is an issue of lack of 
transparency. Medical students were encouraged to view their studies as competence 
measures, not discriminator measures, and encouraged to co-operate with each other 
and to spend time on interests not directly related to the traditional curriculum, 
through SSCs and other means. Retrospectively imposing a competitive element 
cannot be seen to be good practice. An interesting report from Liverpool suggests that 
students may be declining to participate in peer assessment exercises because of this 
new competitive ethos (Garner and O’Sullivan, 2009).  
 
The scoring of ‘white space’ questions has low to moderate validity on its own. 
However, little evidence is available on the reliability of this process as applied in 
Foundation selection. Confidential information the lead author has seen suggests that 
reliability may be an issue in some Schools. Acceptability may be an increasing issue 
– where self-reports are used there are always issues of authenticity of statements, but 
also of the perceived authenticity of statements.   
 
However, the aggregation of these two elements does not have a defensible basis that 
we know of. The calculation of how many points are to be allocated to the ranking 
and how many to the white space questions ought to be based on the variance and 
reliability of each of these methods (See Section 7). If this has been done, it has not 
been published.  
 

 27 



Appendix L      Durham Literature Review 

In summary, there is a risk that the current method might be seen as ‘capricious’ in 
Norcini’s terms.  
 
Certainly there are technically better alternatives. In terms of cognitive knowledge 
and skills testing, there is evidence that a national examination process like the 
USMLE would be a predictor of clinical performance at Foundation with moderate to 
good validity and reliability. However, the utility of this approach would be 
compromised by concerns about its cost, its educational impact, and its acceptability 
(particularly to medical schools). In terms of cost, a national exam would require a 
National Exam Board as in the US, to set the examinable curriculum, commission, 
field-test and select questions according to a blueprint, administer the exam nationally 
and issue the results in a diligent way. Probably only the GMC has the resources to do 
this. There would also be problems of timing, given the widely different nature of 
medical curricula. Its educational impact, as the NBME survey showed, lies in the 
fear that students would study only for the test, rather than to deepen their 
understanding of medicine. However, acceptability is likely to be the greatest 
problem. It is clear from the views gathered by the MSC itself that a national exam 
process would be regarded with grave reservations by a number of stakeholders, 
including heads of medical schools concerned about the development of an 
inappropriate ‘league table’ of schools, and students concerned about the quality of 
their education in general.  
 
However, test equating of assessments of cognitive knowledge may help resolve at 
least some of these issues. In this approach, a proportion of selected response 
questions of known facility and discriminating power would be drawn from a national 
question bank, and employed in what each medical school considers to be its last test 
of knowledge. This common pool of questions can then be used to draw an inference 
about the level of the rest of the examination, and to permit a calculation of the 
relative performance of candidates across all the participating schools. This is 
essentially the approach taken by educational testing organisation such as Pearson 
Vue and the Australian Council for Educational Research in ensuring consistency of 
standards from test to test and from year to year.  
 
Two plausible question banks already exist – the Universities Medical Assessment 
Partnership (UMAP) and the General Medical Council’s Professional and Linguistic 
Assessments Board (PLAB) Part 1 banks.  Other educational providers may be able to 
bid to provide a service along these lines.  
 
Characterisation of the properties of assessment items allows the use of Computer 
Adaptive Testing (CAT). In this approach, candidates follow a path through the 
assessment which is modified by their performance. In other words, if you get the first 
question right, you get a harder one, if you get it wrong you get an easier one. This 
reaches reliable estimates of candidates’ ability (not ‘knowledge’ since knowledge has 
a case-specific component) more quickly than in a standard test. This might be a 
possible approach in the future.  
 
USMLE now incorporates a directly observed skills test, although the format of this is 
currently under review (USMLE 2008). Test equating is much more challenging for 
this part of the process. All medical schools have similar tests of knowledge, using 
selected response items.  But UK medical schools employ many variants of the OSCE 
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and other skills test, particularly in later years. Although PLAB does have a bank of 
validated OSCEs, it might be difficult to equate the PLAB OSCEs from their bank 
with the existing skills tests. It would be desirable to test this through pilot studies 
similar to those conducted by Boursicot et al (2006, 2007) in advance of their use 
nationally.  
 
An alternative is the use of a ‘selection centre’ approach for skills. ‘Selection centres’ 
represent an approach rather than a location. Their use is fully summarised in a recent 
text (Patterson and Ferguson, 2007), which also sets their use in context with a variety 
of selection methods. Briefly, it employs a multiple look, multiple method approach, 
in which the methods are designed around the job specification. The use of a number 
of observers acting independently improves the reliability of the results as 
demonstrated by Generalisability Theory.  It has been shown to have good predictive 
validity in medical settings (Randall et al 2006 a-c). Patterson and colleagues refer to 
the need for a thorough analysis of the job requirements before setting up a multi-
method testing system.  
 
It might be thought that this would merely create a national OSCE, with all of the 
attendant difficulties. However, some Foundation Schools are already introducing 
OSCE style tests of FY1 doctors, in order to establish their individual skills 
competence, and this sometimes extends to ‘stand alone’ FY2 applicants who have 
not undertaken FY1 before applying. If the Foundation School were responsible for 
administering the regional selection centre, this would break the link between medical 
schools and candidates, since there may be more than one medical school per 
Foundation School region, and there would be no need to categorise the results by 
medical school.  
 
Structured interviews have moderate predictive validity and reliability. More 
importantly in the real world, they have a high degree of acceptability. Candidates 
may value the chance to present themselves as a person, rather than as an application, 
and structured interviews are less likely to lead to successful legal challenge than 
some other methods. The approach adopted by Kevin Eva and colleagues, of applying 
the principles that make OSCEs successful (multiple looks by multiple observers) to 
the interview process through the MMI currently seems to offer better predictive 
validity and reliability even than structured interviews. It is easy to imagine an MMI, 
designed around a careful analysis of the required and directly observable qualities, 
being incorporated into a selection centre approach.  
 
However, we must consider an even more serious issue, currently not well explored in 
terms of selection procedures. Most difficulties in later practice do not arise through 
deficient knowledge or the deployment of inadequate technical skills. They reflect 
behavioural or attitudinal issues – what might generically be called professionalism. A 
well designed selection procedure would include this property also.  
 
The current Transfer of Information Process does not meet the legitimate need of 
Foundation Schools to access relevant information, since it is properly designed to 
support the student. Equally the blunt declaration required of medical school Deans 
that a student is fit to practice (or not) is not helpful, since any declaration that a 
student was not fit to practice would lead to legal challenge unless there had been a 
successful Fitness to Practice procedure – in which case it would not be necessary.  
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Papadakis and colleagues have provided evidence (summarised above) that concerns 
at undergraduate level are low to moderate predictors of concerns in later clinical 
practice. This property appears sensitive rather than specific – many of whom 
concerns are expressed do not encounter significant difficulties. However, there have 
been problems in collecting the relevant data in a consistent manner, in overcoming 
the subjective nature of many of the observations, and in transferring information 
forward. Fitness to Practice procedures are of such severity and complexity that they 
are rarely invoked, and do not capture low level on going matters of concern. One 
option would be to employ Critical Incident Report forms, as is done in the NHS 
itself.  Many medical schools already do this, and it is possible to imagine the design 
of a form that commands nationwide support, particularly if it incorporates space for 
student response and reflection. This could be associated with a Dean’s Report at the 
end of the undergraduate period, again in a common format, which allowed Deans to 
comment in a structured way on issues that might have arisen during each student’s 
career. Foundation Schools could then analyse this document through reviewers as 
part of their deliberation process.  
 
Another approach might be through the collection of continuous objective data 
reflecting conscientiousness. (Here the lead author declares an interest as the author of 
a paper in press on this topic: McLachlan et al 2009). As described above, this records 
objectively each occasion on which an applicant might choose to show 
conscientiousness or not, and tabulates these as a Conscientiousness Index. This 
approach shows concurrent validity with other estimates of professionalism, and is 
easy and inexpensive to administer, and further is collected continuously throughout 
the student’s undergraduate career, rather than being based on occasional observations 
which the student can fake.  
 
Together, these considerations lead to a number of recommendations.  
 
Recommendations 
 
An evidence based, acceptable highly defensible, selection approach for Foundation 
places could therefore take the following form.  
 
1. Test equating of cognitive knowledge (CK) assessments in each medical school 
would give candidates a national ‘Knowledge’ rank equivalent.  
 
2. Skills assessment (either through test centres administering a common OSCE 
programme) or, more problematically, through test equating of OSCE skills test 
within existing curricula) would give each candidate a ‘Skills’ score.  
 
3. Each Medical School Dean would present a structured national report form of 
‘behaviours’ for each candidate for review by the Foundation School, based on 
consistently collected information. 
 
4. Each candidate would receive a structured interview (either as a single interview or 
through Multiple Mini Interviews) designed to explore those qualities relevant to the 
job which are amenable to direct observation (e.g. such as interpersonal skills, verbal 
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communication skills, and problem solving).  This would generate a national 
‘Interview’ score. 
 
5. Foundation Schools could weight these scores according to defined, justifiable and 
transparent criteria in making selection decisions.   
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Appendix 1 Background and terminology 
 
 
1.1 Domains of Assessment 
 
A standard taxonomy (Bloom 1956) is that there are three major domains that should 
be assessed: Declarative Knowledge (perhaps a combination of ‘reasoning ability’ and 
‘learning’), Procedural Skills, and Professional Behaviour. There are good assessment 
tools for the first of these, reasonable tools for the second, and few validated tools for 
the third. 
 
1.2 Purposes – Competency and Discrimination. 
 
Assessments can be intended either to assess competence (‘do all candidates meet a 
minimum standard?’) or to discriminate between candidates (‘where do candidates 
fall with respect to each other on a particular scale?’).  Each assessment should be 
designed for its purpose. For instance, a competence assessment should be most 
sensitive at the borderline between pass and fail. Discriminator assessments, by 
contrast, may be designed to be most sensitive in the middle of the range, where most 
candidates are found. And, naturally, the scoring and reporting scales are different for 
each kind of assessment. For competence assessments, only two scale points are 
required – pass/fail, competent/not competent, both for individual assessment items, 
and for the assessment as a whole. For discriminator assessments, many more points 
are necessary, and the fineness of the scale required relates to the number of 
candidates and the intended purposes of the discrimination. Competency Assessments 
require Criterion Referencing approaches, while Discriminator Assessments benefit 
from Norm Referencing (see 1.4 below). 
 
1.3 Purposes – Formative and Summative 
 
Similarly, the distinction between formative and summative purposes is well known – 
formative assessments offer feedback to candidates and summative assessments 
determine progression. A widely agreed assessment principle is that formative and 
summative tests should be kept separate. For instance, Stern (2006) says “Evaluators 
must decide the purpose of evaluation prior to developing an evaluation 
system…Educators planning both formative and summative assessments should use 
separate and independent systems”. However, all summative assessments can have 
formative consequences.  
 
1.4 Standard setting – norm referenced and criterion referenced 
 
Norm referenced standards are established with regard to a reference population, 
while criterion referencing relates to absolute standards. Although most current 
standard setting methods rely on criterion referencing, it is important to consider the 
purpose of the assessment – competency purposes require criterion referencing while 
norm referencing is best for discriminator measures. It is not widely appreciated that 
norm referencing is generally more reliable than criterion referencing precisely 
because it does not require the setting of an absolute standard. For instance, I cannot 
tell you against a standard how happy I am from day to day, but I can say with some 
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reliability that I am happier on some days (Saturdays) than others (Mondays, for 
example).  
 
Criterion referenced standard setting may focus on the properties of the test item (e.g. 
Angoff and Ebel methods), or on the properties of the test takers (Contrasting Groups 
and Up and Down methods).  
 
1.5 High stakes examinations 
 
When important consequences arise from an assessment, it is generally described as 
‘high stakes’. Summative assessments in medicine are almost by definition high 
stakes, and this also applies to selection for F1, F2 and training posts. A national exam 
would be higher stakes than one confined to one medical school.  
 
A high stakes exam should be clearly defined as to purpose. It should be ‘blue 
printed’ i.e. matched against a curriculum which must itself be defined in advance. 
The development of assessment items requires assessors to be trained, benchmarked 
and audited. Assessment items should be field tested, and there should be a feedback 
loop which allows for performance (see below) to be evaluated.  The size of the 
assessment must be suitable to the task. Appropriate standard setting methods must be 
employed, involving expert staff. Storage and delivery of the assessment items must 
be secure. 
 
To deliver a national level high stakes exam, an organisation capable of obtaining, 
testing and administering the equivalence questions in a professional, competent and 
confidential way would need to be established.  This would require selection, training, 
benchmarking and auditing of question setters.  It would be necessary to create a 
question bank in which performance details of questions was recorded, and to select 
questions from the bank by means of a blueprint.  Since questions would have to be 
sent to a variety of environments, secure means of communication would have to be 
established. 
 
1.6  Item Performance 
 
Assessment items can be more or less easy.  This property is called Facility.  If the 
question is too easy, then most candidates can answer it correctly (high facility).  
Conversely, if a question is too difficult, few students can answer it (low facility).  
The Discrimination of a question shows the range of responses it receives.  It might 
be helpful to think of discrimination as being like the standard deviation of the 
distribution of the answers, while facility is in some ways like the mean. Finally, a 
question may be answered correctly by weak students and incorrectly by strong 
students.  This can be thought of as a correlation (and for MCQs, is calculated as the 
Point Biserial).   
 
A sophisticated way of looking at the performance of each individual assessment item 
is Item Response Theory. This approach is used by professional testing organisations, 
such as the Australian Counsel for Educational Research (ACER) and the National 
Board of Medical Examiners (NBME) in the USA.  
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Once the performance of individual items has been determined, these can be 
combined in various ways according to the purpose of the assessment. For instance, a 
competency assessment can be designed to be most sensitive in the pass-fail zone, 
while a discriminator assessment might combine items with a much wider range of 
facilities and strong discrimination properties.  
 
1.7 Utility 
 
Utility was helpfully summarised by Cees van den Vleuten as  
 
Utility = V x R x E x A x C 
 where 
V = Validity  
R = Reliability  
E = Educational Impact 
A = Acceptability 
C = Cost 
 
However, this might better be described as a general relationship than an equation, 
and the construct of Defensibility (capable of withstanding professional or legal 
challenge) should be added. Hence, a better formulation is: 
 
Utility is a function of Validity, Reliability, Educational Impact, Acceptability, Cost 
and Defensibility.  
 
1.8 Validity 
 
Overall, Validity is the degree to which a test measures what it is intended to measure. 
It  relates to Reliability in somewhat complex ways  — a measure with low Reliability 
is sometimes described as being excluded from having high Validity - but Reliability 
and Validity cannot be traded off against one another in a simple way as is sometimes 
assumed. 
 
There are a variety of sub-types of validity. Their meanings may sometimes be 
controversial, but the following operational definitions are used here.  
 
Face Validity: Whether an item makes sense to a panel of experts. One can usefully 
ask this of one item or question. 
 
Content Validity: Whether the items in an assessment accurately represent the domain 
being tested e.g. fair sampling. One can usefully ask this of one test or group of items.
   
Criterion Validity: Drawing inferences between scale scores and some other measure 
of the same construct. One can usefully ask this of one or more tests. There are 2 sub-
varieties of criterion validity. Concurrent Validity is when correlation of one 
measurement is observed against another measure of known or supposed validity at 
the same time. Predictive Validity is when correlation of one measurement is 
observed against another measure of known or supposed validity at a future time. 
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Construct Validity: A test of the underlying construct. One can usefully ask this of 
one or more tests. This is the hardest to understand, but an example of a construct is 
that in a test, higher scores will be progressively obtained by those with increasing 
levels of expertise. So a test of construct validity would be to give a medical 
performance test to 1st year students, 5th Year students, Foundation Year 2 doctors, 
registrars and consultants.   
 
Convergent Construct Validity should be positive where tests are assumed to measure 
the same construct and Divergent Construct Validity should be negative where tests 
are assumed to measure different constructs. 
 
1.9 Reliability 
 
Reliability is the degree to which an  assessment measures with consistency.  
There are several different ways of approaching this.  
 
In Classical Test Theory (also known as Classical Measurement Theory, ‘True Score’ 
Theory), it is assumed that any given Score consists of a True Score plus an Error. 
The error is treated as being of one kind, and it is assumed that the Error can be 
estimated. Typical tools for exploring this kind of error are Test-Retest estimates, 
Cronbach’s Alpha and tests of inter-rater reliability such as Kappa.  
 
In Generalisability Theory, errors are treated as arising from a number of sources, 
each of which can be explored and measured separately. More technically, it 
considers all sources of error (factors) and their interactions, e.g. candidate, marker, 
item, student-with-item, marker-with item, marker-with-student, and marker-with-
student-with-item. A Decision analysis (D study) can be carried out with this 
information, which allows prediction (for example) of how many raters are required 
in an assessment.  
 
In Item Response Theory, the underlying construct is that there is a relationship 
between the probability of a candidate answering the question correctly, and the 
ability of the student. This is expressed as the Item Characteristic Curve. This 
sophisticated, powerful but complex interpretation is widely but probably exclusively 
used in national and large commercial testing organisations.  
 
1.10 Educational Impact 
 
This describes the impact the assessment strategy has on the learner’s learning 
strategies. It may be positive in aligning the learner with the goals of the programme, 
or it may be negative, as in promoting a ‘cram and forget’ strategy, a focus on trivia, 
or an unhealthy form of competition rather than co-operation. 
 
1.11 Acceptability 
 
 
This describes basically whether or not the learners and assessors like the assessment 
approach. This is often coloured by familiarity, and sometimes by engagement with a 
personal dimension, as in interviewing, rather than by more abstract qualities such as 
validity or reliability.  
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1.12 Cost 
 
Medical education assessment and selection practice is an applied science, not a pure 
one, therefore issues of cost are extremely significant.  
 
1.13 Defensibility 
 
All educational judgements are in the end arbitrary. However, they can be made 
defensible. The following properties are generally considered as defences against 
challenges: that 
 

• Those who developed and delivered the assessment strategy were qualified to 
do so, both in content knowledge and assessment expertise 

• Due diligence was exercised (for instance with regard to exam security) 
• The methods were in accordance with accepted good practice 
• The security of the exams was preserved 
• Policies were applied consistently  
• The policies were equitable (for instance with regard to disability) 
• Clear descriptions of the process were available in advance 
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Table 1. Examination performance as a predictor 

 

Author(s) 
Year 

Study design Participants Summary/Outcomes 

Adusumilli 
Cohan 
Marshall 
Fitzgerald 
Oh 
Gross 
Ellis 
2000 

Cohort study 
Statistical analysis of 
rank and 
performance 

Radiology residents  The authors determined whether there is a relationship between the rank number or rank percentile 
of applicants selected for a residency training program and subsequent radiology residency 
performance. Records of radiology residents completing their residency between 1991 and 1998 
were reviewed. Available rank numbers and rank percentiles for each resident were compared with 
subsequent performance, as assessed subjectively by 4th-year radiology rotation evaluation forms 
and retrospective recall of four senior faculty members and objectively by numerical and percentile 
scores on the written portion of the American Board of Radiology (ABR) examinations. Correlation 
coefficients were obtained for each comparison.  Rank number and rank percentile were not 
significantly correlated with 4th-year resident rotation evaluations or ABR written examination scores 
or percentiles. A small correlation existed between rank order and retrospective evaluation of 
resident performance by the four senior faculty members.  Applicant rank number and rank 
percentile do not correlate with subsequent radiology residency performance as assessed on 
rotation evaluation forms or the ABR written examinations 

Albanese 
Farrell 
Dottl 
2005 

Examination of 
statistical data 

Undergraduate medical 
students 

This study examines an assortment of statistical indices that have been used to determine 
thresholds in undergraduate science grade point average (USGPA) and MCAT sub-scores and total 
sum and compares them in terms of their sensitivity and specificity for determining Medical 
Licensing  Exam (USMLE Step 1) first time failure. Data for medical school entering classes of 1992-
1998 (N=752) from a large Midwestern medical school are used to determine the set of statistics 
that provide the most useful information for this purpose. The results support plots of risk 
differences, odds-ratios, sensitivity and specificity for setting cut-scores. 

Bajaj 
Carmichael 
2004 

Questionnaire Orthopaedic residents 
 
 
 
 
 
 
 
 
 

The authors discuss which attributes of an orthopaedic surgery residency applicant are the most 
important in obtaining a position. A comparison of applicants' opinions to those of faculty was also 
done. Anonymous questionnaires were filled out by orthopaedic surgery residency applicants and 
faculty orthopaedists at teaching institutions. The most important attributes to obtaining a residency 
were performance on a local rotation (externship), class rank, and interview performance according 
to faculty. Applicants thought performance on local rotation, United States Medical Licensing 
Examination Step 1 scores, and letters of recommendation were the three most important. Both 
groups ranked research participation, gender, and race as the three least important attributes 

Basco 
Gilbert 
Chessman 
Blue 
2000 

Comparative 
statistical  analysis of 
ranking and 
performance 

Undergraduate medical 
students 

 The authors evaluated the ability of a two-step admission process to predict clinical performance 
and patients' satisfaction on a third-year objective structured clinical examination (OSCE).  Subjects 
were three matriculating classes (1993, 1994, 1995) at one medical school. Data for the classes 
were analyzed separately. Independent variables were the Academic Profile (AP), an initial ranking 
of applicants based on grade-point ratio and MCAT scores, and the Selection Profile (SeP), an 
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average of three interview scores. Interviews were offered based on AP rank, and admission was 
offered based on SeP rank. Dependent variables were total score on the faculty-graded portion of 
the OSCE and patients' satisfaction scores completed by the OSCE standardized patients. The 
authors evaluated the correlations between AP and OSCE performance and between SeP and 
OSCE performance. The authors also compared the OSCE performances of students whose ranks 
changed after interviews (SeP rank < AP rank or SeP rank > AP rank). The level of significance was 
adjusted for the number of comparisons (Bonferroni method).  Complete data were available for 
91% of eligible students (n = 222). No class showed a significant correlation between either AP or 
SeP rankings and OSCE performance (p > .01). Likewise, there was no difference in OSCE 
performance for students whose ranks changed after the interview. The admission ranking and 
interview process at this medical school did not predict clinical performance or patients' satisfaction 
on this OSCE 

Beley 
Dubosq 
Simon 
Larre 
Battisti 
Ballereau 
Boublil 
Richard 
Roupret 
2005 

Questionnaire 
evaluation 

Urology Interns  To analyse the value of a urology initiation session proposed to young interns to improve 
recruitment of the discipline since the introduction of the new National-Ranking Exam (NRE). In 
October 2004, the 77 interns appointed to surgery in Paris on the basis of the ENC participated in a 
one-day urology initiation session organized by the AFUF, at the AP-HP School of Surgery. All 
interns were given a questionnaire at the beginning of the session to record the following data: age, 
gender, teaching hospital, a student attachment in urology and desired specialization as a function 
of the surgical training programmes proposed by the ENC. Items concerning the desired 
specialization were resubmitted to the interns at the end of the session.  Population. 77 interns, 48 
females (62.3%) and 29 males (37.7%) with a mean age of 25.2 +/- 5 years (range: 23-31). 55 
interns had trained at a Parisian teaching hospital (67%) and 22 (28.6%) had trained at a provincial 
teaching hospital. 16 interns (20.8%) had completed at least one urology attachment during their 
medical training. Desired specialization. Orthopaedics was the discipline most frequently cited (n = 
20; 26%). Urology was chosen by 8 interns (10.40%), who had all completed an urology attachment 
during their medical training. At the end of the urology initiation session, another 8 interns expressed 
the desire to specialize in urology. Of the 16 potential urology interns, 9 (56.2%) confirmed that their 
decision was final.  Urology occupies a special place and remains a popular surgical speciality 
among students. Organization of practical sessions constitutes a solution to inform, create an 
emulation and motivate surgery interns to choose urology 

Bennett 
Wakeford 
1983 

Case study Health care trainees This guide is intended to help those responsible for choosing health care trainees to develop and 
improve their selection procedures. Special reference is given to health workers in maternal and 
child health. Chapter 1 deals with health care policy implications for selection of trainees, the 
different functions of selection and conflicts that might affect selection mechanisms. Suggestions are 
offered in the next chapter to translate selection policies into action. Study of the situation, political 
factors, public service regulations, health manpower policies, and development of a strategy are 
considered. Chapter 3 examines the types of information needed for making selection decisions, 
discusses the methods for obtaining it, and considers the strengths and weaknesses of using such 
information in identifying suitable candidates for training. Recommendations are made in chapter 4 
for improving the use of selection methods, including examination results, standardized tests of 
academic achievement, intelligence tests, interviews, observations, as well as recommendations 
and references. The final chapter describes a feedback system to monitor selection. Six case 
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studies are included throughout the guide to describe how different countries have attempted   to 
solve selection problems. 

Case  
1992 

Analysis of exam 
rank and 
performance 

Orthopaedic residents The predictive validity of scores on the National Board of Medical Examiners (NBME) Part I and Part 
II examinations for the selection of residents in orthopaedic surgery was investigated. Use of NBME 
scores has been criticized because of the time lag between taking Part I and entering residency and 
because Part I content is not directly linked to knowledge and skills required in residency. NBME 
Part I scores were obtained for 481 of the 1,050 examinees who took the written component of the 
certification examination of the American Board of Orthopaedic Surgery (ABOS) in July 1988. 
Scores on Part II were available for 461 of these examinees. Statistically significant                  
relationships were found between the ABOS examination and both NBME examinations. Part II of 
the NBME was a better predictor of ABOS performance than was Part I of the NBME. This study 
supports the belief that those who have done well on examinations continue to do well, possibly 
because of good test-taking skills. While the NBME examination should not be the sole determinant 
of acceptance in a residency program, the degree of correlation suggests that intelligent use of  
 these scores provides an efficient and effective way to screen large numbers of applicants. One 
figure illustrates the relationship between failure on the ABOS and NBME scores. There is a 17-item 
list of references.  

Cofer 
Biderman 
Lewis 
Potts 
Laws 
O’Leary 
Richardson 
2001 

Survey and 
comparison of data 

Directors of surgical 
residencies 

 Quality of surgical applicants was assessed by several methods including subjective opinions 
determined by survey and by objective data including student United States Medical Licensing 
Examination (USMLE) scores of matched candidates. The number of applicants interviewed, total 
interviews granted, proportion of Alpha Omega Alpha (AOA) students, and the rank order of the 
candidates matched was obtained by survey. The survey included data on postgraduate year 1 
(PGY-1) residents from July 1996 to July 1999. Three mailings were made to 226 US surgical 
residency programs. S: Data were obtained from 90 programs. Surgery program directors disagreed 
with a survey statement that overall quality of applicants had declined (P <0.01), but agreed with a 
statement that activities of medical schools to enrol graduating students into primary care had hurt 
recruitment (P <0.001). Objective data revealed no change in mean USMLE part I scores of PGY-1 
residents over the 4 years (P = 0.265, power = 0.81). There was no change in proportion of matched 
residents who were AOA over time. The mean score of all new PGY-1 residents, the rank of the first 
matched resident, the rank of the last ranked resident, and proportion of AOA students was higher in 
programs with five or more categorical spots when compared with programs of at most four (P 
<0.001). Across all programs, there was a trend to go lower on the rank list to fill categorical 
positions over time (P <0.001).  There is a perception that medical school policies act to discourage 
recruitment of quality medical students into general surgery programs, and surgery programs are 
going deeper into their rank lists to fill categorical positions. However, the average USMLE part I 
score of applicants to surgical residencies and proportion of AOA applicants has not decreased 

Crane 
Ferraro 
2000 

Questionnaire Directors of emergency 
residencies 

 The study aim was to determine the criteria used by emergency medicine (EM) residency selection 
committees to select their residents, to determine whether there is a consensus among residency 
programs, to inform programs of areas of possible inconsistency, and to better educate applicants 
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pursuing careers in EM. A questionnaire consisting of 20 items based on the current Electronic 
Residency Application Service (ERAS) guidelines was mailed to the program directors of all 118 EM 
residencies in existence in February 1998. The program directors were instructed to rank each item 
on a five-point scale (5 = most important, 1 = least important) as to its importance in the selection of 
residents. Followup was done in the form of e-mail and facsimile. The overall response rate was 
79.7%, with 94 of 118 programs responding. Items ranking as most important (4.0-5.0) in the 
selection process included: EM rotation grade (mean +/- SD = 4.79 +/- 0.50), interview (4.62 +/- 
0.63), clinical grades (4.36 +/- 0.70), and recommendations (4.11 +/- 0.85). Moderate emphasis (3.0-
4.0) was placed on: elective done at program director's institution (3.75 +/- 1.25), U.S. Medical 
Licensing Examination (USMLE) step II (3.34 +/- 0.93), interest expressed in program director's 
institution (3.30 +/- 1.19), USMLE step I (3.28 +/- 0.86), and awards/achievements (3.16 +/- 0.88). 
Less emphasis (<3.0) was placed on Alpha Omega Alpha Honor Society (AOA) status (3.01 +/- 
1.09), medical school attended (3.00 +/- 0.85), extracurricular activities (2.99 +/- 0.87), basic science 
grades (2.88 +/- 0.93), publications (2.87 +/- 0.99), and personal statement (2.75 +/- 0.96). Items 
most agreed upon by respondents (lowest standard deviation, SD) included EM rotation grade (SD 
0.50), interview (SD 0.63), and clinical grades (SD 0.70). Of the 94 respondents, 37 (39.4%) replied 
they had minimum requirements for USMLE step I (195.11 +/- 13.10), while 30 (31.9%) replied they 
had minimum requirements for USMLE step II (194.27 +/- 14.96). Open-ended responses to "other" 
were related to personal characteristics, career/goals, and medical school performance.  The 
selection criteria with the highest mean values as reported by the program directors were EM 
rotation grade, interview, clinical grades, and recommendations. Criteria showing the most 
consistency (lowest SD) included EM rotation grade, interview, and clinical grades. Results are 
compared with those from previous multispecialty studies 

Daly 
Levine 
Adams 
2006 

Retrospective cohort 
study 
And examination of 
predictive validity 

Otolaryngology residents  This study aimed to determine predictors for otolaryngology resident success using data available 
at the time candidates are interviewed (eg, medical school attended, letters of recommendation, test 
scores) and data that emerge during residency.  We performed a retrospective cohort study of 36 
residents who entered our program between 1983 and 1993.  Seventy percent of Alpha Omega 
Alpha (AOA) members and 13% of non members were in the highest tertile based on faculty ranking 
(p<0.01), and candidates with an exceptional trait were more likely than those without an exceptional 
trait to rank in the highest tertile (57% versus 10%, p<0.01). AOA membership was also related to 
current academic appointment (p=0.02). Significant correlations included United States Medical 
Licensing Examination (USMLE) I score, year 2 in-training score (0.48, p=0.03), and years 3 and 4 
in-training score and faculty ranking (minus 0.39, minus 0.50, respectively, p<or=0.01). Having more 
than one peer-reviewed publication was associated with higher USMLE I scores and being favoured 
for selection by >50% of the interviewers (p<0.05 for both). In our program designed to train 
academic otolaryngologists, post resident success was strongly predicted by having an exceptional 
trait and AOA membership. Success during residency was predicted by interviewer's impression of 
the candidate and a USMLE I score>570. Knowledge of these factors at the time of the resident 
interview could increase the likelihood of selecting the most appropriate candidates for academic 
otolaryngology. Resident success is a complex outcome, and other unmeasured and unexamined 
characteristics can provide additional insight into choosing successful residents 

Downing Analysis of MCQ Medical education To test the effect of clinically relevant   multiple-choice item content on the validity of statistical 
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Maatsch 
1978 

validity discriminations of physicians' clinical competence, data were collected from a field test of the 
Emergency Medicine Examination, test items for the certification of specialists in emergency 
medicine. Two 91-item multiple-choice subscales were identified: medium difficulty (MD)--items of 
ideal difficulty for norm-referenced achievement tests, and high clinical-relevance (HCR)--items that 
correlated highly with an independent criterion measure of simulated clinical performance. A 
stepwise discriminant analysis of these two subscale scores showed that HCR was more statistically 
discriminating of residency-eligible  physicians, second-year residents, and fourth-year medical 
students than was the MD scale. The HCR scale was significantly more reliable  and significantly 
less difficult than the MD scale. It was concluded that: (1) multiple-choice examinations, calibrated to 
a simulated clinical performance measure, can be very valid discriminators of  levels of clinical 
competence; and (2) selection of multiple-choice  items for medium difficulty is less efficient than 
selection of items  for their high correlation to a simulated clinical performance measure 

Erlandson 
Calhoun 
Barrack 
Hull 
Youmans 
Davis 
Bartlett 
1982 

Cohort study and 
examination of 
predictive validity 

Surgical residents One hundred three surgical house officers, 41 in general surgery and 62 in specialty surgery, 
entered the residency program from 1975 through 1979. Their application data, including the 
National Board of Medical Examiners test part I scores, preclinical course honors, clinical course 
honors, surgical clerkship honors, election to Alpha Omega Alpha (AOA), published research, 
medical school grading system, medical school rating, and National Resident Matching Program 
rank, were tabulated. Each house officer's performance was assessed by monthly faculty evaluation 
and by annual standard American Board of Surgery In-Training Examination (ABSITE) score 
through the second year of the program. The application data were compared with the performance 
data to determine significant indicators of success. Factor analysis computed on the monthly 
evaluation forms identified a knowledge factor and an interpersonal skills factor. Statistical analyses 
were used to study the relationships among the independent (preentry) variables and the 
knowledge, interpersonal skills, and ABSITE postentry variables. The results were significant (P less 
than 0.05) for medical school honors, election to AOA, and medical school grading system. No 
significance was found for the remaining preentry variables. The knowledge and interpersonal skill 
evaluation scores for the house officer I and II years were significantly correlated. Although the 
postentry assessment of knowledge correlated with certain applicant data, the assessment of 
interpersonal factors was not statistically related 

Fish 
Redfar-Baublitz 
Choi 
Felsenthal 
2003 

Survey Senior resident physicians To determine if standardized testing results and other factors correlate with success on the 2001 
American Board of Physical Medicine and Rehabilitation part 1 board certification examination 
(POE). DESIGN: An anonymous two-part survey was distributed to 302 senior resident physicians in 
the American College of Graduate Medicine Education-accredited physical medicine and 
rehabilitation training programs in the United States deemed eligible for the 2001 POE.  A total of 94 
of 302 distributed surveys (31.1%) were returned; 86 met the inclusion criteria (81 passes and five 
failures). A significant correlation was found between both quartile ranking on the Self Assessment 
Examination and United States Medical Licensing Examination (USMLE) passage on the first 
attempt with POE quartile rank (P < 0.01). Other factors, such as number of hours of faculty-led 
didactics per week, textbook use, and participation in formal board review courses did not correlate 
with POE quartile ranking.  Residents who were successful on previous standardized tests scored 
well on the POE. Quartile ranking on Self Assessment Examination and USMLE or National Board 
of Osteopathic Medical Examiners success was found to correlate significantly with POE quartile 
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rank. This information may be helpful for future POE preparation and prospective candidate 
selection for physical medicine and rehabilitation 

Friedman 
Helm 
Trier 
Croom 
Davis 
1991 

Comparative Surgical residents This study explored the rank list generated by a process of evaluating applicants for a surgery 
residency; the process is a revision of an older process (pre-1982) used for that purpose. The 
study's aim was to learn whether the new process is more predictive of residents' performances in 
their first year than was the process it replaced and whether the rough rankings computed directly 
from ratings of applicants are more predictive than the final rankings determined in a meeting by the 
department faculty, who modify the rough rankings. The 1982-1986 rankings and performances of 
32 first-year residents at the University of North Carolina at Chapel Hill School of Medicine were 
studied and compared with the rankings and performances of 77 applicants from 1976 and 1978-
1979 under the previous system. Correlation analyses revealed that for the applicants studied, the 
rough rankings in the new and the previous systems were equally predictive of performances as 
measured by rating scales, but that the new system was more predictive of performances on the 
surgery in-training examination. However, all correlations were small. Finally, the rough rankings 
obtained under the new system were more predictive of the residents' later performances than were 
the faculty's final rankings 

Gayed 
1991 

Survey Directors of internal 
medicine 

A 1990 survey of 102 directors of internal medical residencies with the largest numbers of foreign-
born foreign medical  graduates revealed the most important performance predictors were 
performance on the Foreign Medical Graduate Examination or National Board of Medical Examiners 
test, interviews, and U.S. postgraduate  clinical experience 

George 
Young 
Metz 
1989 

Comparative analysis 
of predictive validity 

House staff on a medical 
service 

The authors compared selection criteria with subsequent performances of house staff on a medical 
service over a 13-year period. The selection criteria studied included class rank, grades in the four 
major clinical clerkships, scores on the National Board of Medical Examiners Part I examination, 
Alpha Omega Alpha membership, and numerical ranking by the intern selection committee. Only the 
last criterion correlated significantly (p = .0015) with subsequent house staff performance. The 
synthesis of all available information by an intern selection committee is valuable in choosing 
candidates with future promise 

Green 
Jones 
Thomas 
2009 

Questionnaire Directors of residencies  To assess the relative importance of criteria used for residency selection in 21 medical specialties 
given current available data and competitiveness of specialties.  In 2006, questionnaires were 
distributed to 2,528 program directors in university hospital or university-affiliated community hospital 
residency programs across 21 medical specialties. Responses were recorded using a five-point 
Likert scale of importance. Mean values for each item were calculated within and across all 
specialties. Mean scores for item responses were used to create rank orders of selection criteria 
within the specialties. To facilitate comparisons, specialties were grouped according to the 
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percentages of positions filled with U.S. medical school graduates.  The overall response rate was 
49%. With the data from all specialties pooled, the top five selection criteria were (1) grades in 
required clerkships, (2) United States Medical Licensing Examination (USMLE) Step 1 score, (3) 
grades in senior electives in specialty, (4) number of honors grades, and (5) USMLE Step 2 Clinical 
Knowledge (CK) score.  The top academic selection criteria are based on clinical performance, with 
the exception of USMLE Step 1 score. Indicators that reflect excellence in clinical performance are 
valued across the specialties by residency program directors regardless of competitiveness within 
the specialty. USMLE Step 2 CK ranks higher in the less competitive specialties, whereas research 
experience is more prominent in the most competitive specialties. The Medical Student Performance 
Evaluation was ranked lowest of all criteria by the program directors 

Mensh 
1978 

Informed opinion Medical education Reviewed is the impact on French medical education  
 of the expansion in numbers of medical schools and students,  
 introduction of a competitive examination to select students whose numbers are a function of the 
number of teaching hospital beds  available, and governmental plans to effect a 20 percent 
reduction in  the number of medical students by 1980 

McManus 
Elder 
De Champlain 
Dacre 
Mollon 
Chis 
2008 

Retrospective cohort 
study 

Medical School graduates  The authors assess the performance of UK graduates who have taken MRCP(UK) Part 1 and Part 
2, which are multiple-choice assessments, and PACES, an assessment using real and simulated 
patients of clinical examination skills and communication skills, and we explore the reasons for the 
differences between medical schools. Retrospective analysis was performed of the performance of 
5827 doctors graduating in UK medical schools taking the Part 1, Part 2 or PACES for the first time 
between 2003/2 and 2005/3, and 22453 candidates taking Part 1 from 1989/1 to 2005/3. Graduates 
of UK medical schools performed differently in the MRCP(UK) examination between 2003/2 and 
2005/3. Part 1 and 2 performance of Oxford, Cambridge and Newcastle-upon-Tyne graduates was 
significantly better than average, and the performance of Liverpool, Dundee, Belfast and Aberdeen 
graduates was significantly worse than average. In the PACES (clinical) examination, Oxford 
graduates performed significantly above average, and Dundee, Liverpool and London graduates 
significantly below average. About 60% of medical school variance was explained by differences in 
pre-admission qualifications, although the remaining variance was still significant, with graduates 
from Leicester, Oxford, Birmingham, Newcastle-upon-Tyne and London over-performing at Part 1, 
and graduates from Southampton, Dundee, Aberdeen, Liverpool and Belfast underperforming 
relative to pre-admission qualifications. The ranking of schools at Part 1 in 2003/2 to 2005/3 
correlated 0.723, 0.654, 0.618 and 0.493 with performance in 1999-2001, 1996-1998, 1993-1995 
and 1989-1992, respectively. Candidates from different UK medical schools perform differently in all 
three parts of the MRCP(UK) examination, with the ordering consistent across the parts of the exam 
and with the differences in Part 1 performance being consistent from 1989 to 2005. Although pre-
admission qualifications explained some of the medical school variance, the remaining differences 
do not seem to result from career preference or other selection biases, and are presumed to result 
from unmeasured differences in ability at entry to the medical school or to differences between 
medical schools in teaching focus, content and approaches. Exploration of causal mechanisms 
would be enhanced by results from a national medical qualifying examination 

Part 
Markert 

Cohort study and 
examination of 

  Recent growth in the number of international medical graduates (IMGs)--i.e., graduates of non-U.S. 
and non-Canadian medical schools--who fill positions in internal medicine residencies requires 
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1993 predictive validity examination of the predictive validity of selection criteria.  Data were analyzed for 46 foreign-born 
IMGs who entered the internal medicine residency at Wright State University School of Medicine 
between January 1985 and January 1991. The t-test and Pearson correlation were used to relate 
ten selection variables (age, gender, foreign clinical experience, U.S. clinical experience, clinical 
experience in the two years prior to residency, time between medical school graduation and 
residency, performance on the Foreign Medical Graduate Examination in the Medical Sciences--
FMGEMS--Parts I and II, interview language skill, and interview rank category) to performance 
ratings the IMGs received in the first year of residency. Only performance on the FMGEMS Part I (p 
= .045) and clinical experience in the two years prior to residency (p = .005) were related 
significantly to subsequent performance in residency. The results suggest that recent clinical 
experience and performance on standardized examinations are the two selection criteria most 
predictive of foreign-born IMGs' first-year performances as internal medicine residents 

Taylor 
Blue 
Mainous 
Geesey 
Basco 
2005 

Cohort study 
And examination of 
predictive validity 
 

Undergraduate medical 
students and residents 

 To examine the relationship between graduates' performances on a prototype of the National Board 
of Medical Examiners' Step 2 CS and other undergraduate measures with their residency directors' 
ratings of their performances as interns. Data were collected for the 2001 and 2002 graduates from 
the study institution. Checklist and interpersonal scores from the prototype Step 2 CS, along with 
United States Medical Licensing Examination (USMLE) Step 1 and 2 scores and undergraduate 
grade-point average (GPA), were correlated with residency directors' ratings (average score for six 
competencies, quartile ranking, and isolated interpersonal communication competency score). 
Stepwise linear regression was used to identify the best outcome predictors.  Quartile ranking was 
more highly correlated with GPA than Step 2 CS prototype interpersonal score, USMLE Step 2 
score, USMLE Step 1 score, and Step 2 CS prototype checklist score. The average score on the 
residency director's survey was more highly correlated with GPA than USMLE Step 2 score, USMLE 
Step 1 score, Step 2 CS prototype interpersonal score, and Step 2 CS prototype checklist score. 
The best predictors for both quartile ranking and average competency score were GPA and Step 2 
CS prototype interpersonal score (R(2) = 0.26 and 0.28). Both scores from the Step 2 CS prototype 
significantly correlated with the interns' quartile ranking and average competency score. Only GPA 
and Step 2 CS prototype interpersonal score accounted for most of the variance of performance in 
the regression model 

Thordarson 
Ebramzadeh 
Sangiogio 
Schnall 
Patzakis 
2007 

Cohort study Orthopaedic residency 
applicants 

Selection of the best applicants for orthopaedic residency programs remains a difficult problem. 
Most quantifiable factors for residency selection evaluate test-taking ability and grades rather than 
other aspects, such as patient care, professionalism, moral reasoning, and integrity. Four current 
department members on a resident selection committee ranked four consecutive classes of 
orthopaedic residents interviewed for residency. Incoming residents were ranked in order of best to 
least qualified and compared those rankings with rank lists by the same faculty on completion of 
residency. Rankings also were compared with the residents' United States Medical Licensing 
Examination (USMLE) Part I scores, American Board of Orthopaedic Surgery (ABOS) Part I scores, 
and fourth-year Orthopaedic-in-Training Examination (OITE) scores. We found fair or poor 
correlations between the residents' initial rankings, rankings on graduation, and their USMLE, 
ABOS, and OITE scores. The only relatively strong correlation found was between the OITE and 
ABOS scores. Despite the faculty's consensus regarding selection criteria, interviewers did not 
agree in their rankings of residents on graduation. Additional work is necessary to refine the inexact 
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yet important science of selecting residency applicants 
Thuret 
Brouillet 
Gain 
2005 

Retrospective cohort 
study 

Undergraduate medical 
students 

The French competitive internship examination for medical students was replaced in 2004 by a 
national-ranking exam. The profile of students successful at the internship exam, although more or 
less stereotypical, was never methodically analyzed. To determine the factors that influenced 
success in the internship exam. Records of 242 students from four successive entering classes 
(1989-1992) at the Saint-Etienne Faculty of Medicine underwent logistical regression analysis. 
Factors studied were: gender; occupation of the head of household; details about their General 
Certificate of Education test (age attest, core subject, overall grade); repeating any first-cycle 
medical studies (PCEM1); PCEM1 grade; number of certificates resat at the end-of-year make-up 
session or the following year during second-cycle medical studies (DCEM), known as "debts"; and 
the ranking obtained in the five faculty certificate tests deemed representative of the overall 
competitive test and on the clinical and therapeutic summary certificate (CSCT).  The 95 students 
(59%) who did not take the internship exam differed from those who did. The former typically: (1) 
were older when they began studying medicine (p = 0.003); (2) had passed the General Certificate 
of Education with the lowest or next lowest pass levels (p = 0.023); (3) re-did their PCEM1 studies (p 
= 0.001); (4) were ranked in the lower two-thirds of their PCEM1 class (p = 0.001); (5) had more 
PCEM1 certificates to resit during DCEM (p = 0.007); (6) were ranked in the lower two-thirds of their 
class for the certificates (including the CSCT) (p < 0.001). Of the 147 students who did take the 
internship exam, 102 (69%) passed. Logistical regression identified three predictive factors in their 
success: (1) took the General Certificate of Education at an average or younger than average age 
(adjusted odds ratio (OR) 7.79, confidence interval (CI) 95% [1.59-38.13]); (2) had at most one 
"debt" (adjusted OR 16.51 [1.88-144.78); (3) ranked in the top third of their class for certificates 
(including the CSCT) (adjusted OR 7.84 [2.42-25.41]).  The  study objectively confirmed that 
consistent work and effective learning strategies, acquired early during education and applied 
throughout medical studies, strongly promoted success in the previous internship exam. It is likely--
but should be verified--that medical students who choose this strategy of constant effort will also do 
best on the new national-ranking examination 

Vancouver 
1989 

Retrospective cohort 
study 

Undergraduate medical 
students 
 
 
 
 
 
 
 
 
 
 
 
 
 

The ability of the Medical College Admissions Test (MCAT) and undergraduate grade point average 
(GPA) to predict success in medical school was studied, and two complementary methods of 
determining if the tests are biased against ethnic groups were examined. Data from 497 majority and 
82 minority medical students at the College of Human Medicine at Michigan State University (East 
Lansing) over a 6-year period were used to test for predictive validity and differential prediction. 
Majority status was defined as all other groups except Black, Mexican American, Mainland Puerto 
Rican, and Native American. The National Board of Medical Examiners Part I (NBME-I) examination 
was used as a measure of student performance in medical school. Science GPA and a composite 
MCAT score (the biology, chemistry, physics, reading, and quantitative subtests) were evaluated as 
predictors. Moderated multiple regression and the Cleary model (Cleary, 1968) were used to 
determine whether test bias was present in science GPA or MCAT scores. The interaction of 
ethnicity with the predictors was also evaluated. Both the science GPA and the composite MCAT 
scores were valid and predictive of success in medical school as measured by the NBME-I. Both 
were equally valid for minority and majority groups. There were significant mean differences 
between the groups, but ethnicity did not affect the meaning of the scores in terms of predicting 
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success on the NBME-I. Moderated multiple regression was the more sensitive measure of 
differential validity; the Cleary model can confirm results of a moderated multiple regression 
equation. 

Wagoner 
Suriano 
Stoner 
1986 

Survey Directors of graduate 
medical education 

A national, stratified random sample of 405 graduate medical education program directors was 
surveyed on the way they selected their residents. The results from the 237 respondents reaffirm 
earlier studies which found that the interview was the most important selection variable. The results 
indicate that the recent increase in competition for residency positions has increased the importance 
of academic variables. For example, 86 percent of the respondents stated that they would not rank a 
candidate who had not passed the National Board of Medical Examiners Part I examination. 
Because 86 percent also stated that they give preference in ranking students to those who have 
done well in an elective at their hospitals, the senior year of medical school may be used as a 
"residency chase" rather than for the general professional education of the physician 
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Table 1. Interviewing 

 

Author/s 
Year 

Study Design Participants/Focus Summary/ Outcomes 

Altmair 
Smith 
O’Halloran 
Franken 
1992 

Comparative Residency applicants Comparison of the predictive use of measures based on traditional faculty and resident interviews of 
residency applicants with measures obtained through behaviour-based interviewing. A special 
emphasis was placed on predicting residents' non-cognitive abilities. Applicants were interviewed 
over 3 years using standard interviews by faculty and residents and interviewed with an 
experimental behaviour-based accomplishment interview. Four years later performance was 
evaluated.  Results indicated that scores based on responses given during the accomplishment 
interviews added considerable predictive utility to the low prediction demonstrated by traditional 
interviews.  The findings imply that improving unstructured interviews to obtain information about 
non cognitive abilities may be a key to successful selection. 

 
Courneya 
Wright 
Frinton 
Mak 
Schulzer 
Pachev 
2005 

Comparative Medical School Applicants  This study reports the comparison of a proposed semi-structured panel interview with a current 
individual unstructured medical admissions interview. Individual and panel interviews were 
significantly correlated with admissions status. The inter rater reliability coefficient (from individual 
interviews) was 0.12 whereas the interpanel reliability coefficient was 0.52. Panel interview showed 
good consistency of scoring and no effect of the format of questions. No correlation between panel 
interview scores and academic variables. Good inter-panel reliability, a high consistency within and 
between interview panels, and uniformly positive questionnaire responses. The panel interview 
measures something different from academic variables. The data supports the reliability and validity 
of a semi-structured panel interview. 

Banderiera 
Regehhr 
2004 

Comparative 16 Medical Students  The aim of the study was to determine the reliability of scores assigned to interviews of medical 
students applying to an emergency medicine program.  A scoring instrument was used and 
candidates were interviewed by four pairs of interviewers. Candidates were scored on five visual 
analog scales (VASs) with objective anchors. Each interview assessed a unique candidate 
characteristic. The average measure intraclass correlations for each individual interviewer across 
the five VASs ranged from 0.72 to 0.92 (mean, 0.85). The interrater reliability within the four 
interviews (personal characteristics, trainability, suitability for emergency medicine, and suitability for 
the specific training program) were low at 0.36, 0.59, 0.69, and 0.49. The overall reliability of the four 
interview scores was 0.83, and for the eight interviewer scores it was 0.86.This study suggests that 
an interview assessment instrument can be highly reliable overall and that interviewers base scores 
on an overall global impression. 

Barber 
Rodd 
1992 

Informed opinion Selection procedures Selection procedures for medical staff have been reviewed. Much can be learnt from industrial 
practices, including the adoption structured interviews and training for interviewers. Possible 
supplementation with personality assessments is discussed. The clinical (and financial) importance 
of appointing the best candidate increased with the seniority of the post. 

Basco 
Lancaster 

Evaluation and 
analysis 

Undergraduate medical 
students 

 This study tested the hypothesis that the admission interview is predictive of interpersonal 
interactions between medical students and standardized patients. Correlations were determined 

1 

 



Appendix C  Durham Literature Review 

Gilbert 
Carey 
Blue 
2008 

between admission interview scores and performance on a senior-year Clinical Practice 
Examination. Outcome measures included an Interpersonal Skills score and a separate performance 
score, completed by patients.  The applicant interview had limited but statistically significant 
correlation with the Interpersonal Skills (r = 0.15; p < 0.05) score. The applicant interview had a 
correlation of 0.13 with the Overall Checklist score (p = .056). In linear regression models, the 
applicant interview had limited but statistically significant correlations with the Interpersonal Skills 
score and the Overall Checklist score. The admission interview has limited predictive validity for 
future interactions with standardized patients. More comprehensive assessment of interpersonal 
skills during the medical school selection process will be needed in order to better select those with 
desirable interpersonal skills 

Basco 
Gilbert 
Chessman 
Blue 
2000 

Evaluation Undergraduate 
medical students 

Evaluation of the ability of a two-step admission process to predict clinical performance and patients' 
satisfaction on a third-year objective structured clinical examination (OSCE).  Data for the classes 
were analyzed separately and authors evaluated correlations between different selection criteria and 
the performance of students. The level of significance was adjusted for the number of comparisons.  
Complete data were available for 91% of eligible students (n = 222). No class showed a significant 
correlation between either, academic profile or selection profile rankings and OSCE performance (p 
> .01). Likewise, there was no difference in OSCE performance for students whose ranks changed 
after the interview.  The admission ranking and interview process did not predict clinical performance 
or patients' satisfaction on this OSCE. 

Brindal 
Goodyear 
2007 

Questionnaire Senior house officers This study looks at whether shortlisting and interview scores from a Central Paediatric SHO 
recruitment process are a reliable predicator of performance. : A questionnaire was completed by 
educational supervisors including 11 Likert questions 3 months into the SHOs posts. There was a 
61% (54/88) response rate. Overall performance of trainees was good with mean scores for the 
Likert questions ranging from 4.4 to 4.91. There was a highly significant correlation between the 
interview scores and educational supervisors assessment of communication skills at 3 months (p = 
0.007) but not with shortlisting scores. Personal and clinical skills and career planning showed a 
weakly positive correlation with both the shortlisting and interview scores. These results suggest 
suitable candidates are being selected but longer term follow up is needed to monitor the progress 
of these trainees. 

Blazey 
MacLeod 
1996 

Descriptive Competency interviewing This article describes a process for competency interviewing of staff nurse applicants based on an 
evaluation of their knowledge, skills, and abilities. Planning an interview with consideration of job 
requirements and organizational expectations is essential. Guidelines for developing interview tools, 
conducting the interview, and rating applicants are included. 

Bobek 
Fleck 
Moyer 
Paules 
1984 

Descriptive Medical technology 
students 

This article describes a process for selection of medical technology students into a hospital-based 
program. The process uses a weighting method for selection criteria and numerical ranking of 
applicants by a point system. Tools developed by the selection committee are discussed: Pre-
Interview Rating Form, Interview Rating Form, Interview Rating Form Score Sheet, and Interview 
Questions Sets. The structured selection interview is described in detail.  

Boor 
Wartman 
Reuben 

Evaluation Residency Applicants Faculty members rated 54 applicants on their social skills and professional commitment. 
Independent ratings of the candidates' physical attractiveness, neatness and grooming, and (for 18 
of these applicants) professional demeanour also were obtained. Professional demeanour ratings 

2 

 



Appendix C  Durham Literature Review 

1983 were related significantly to the faculty interview ratings of professional commitment and to the 
subsequent final rankings of the 10 male and the eight female applicants for whom demeanour 
ratings were available. Ratings of neatness and grooming were related significantly to the faculty 
interview ratings of social skills and to the subsequent final rankings of the 21 female applicants but 
not for the 33 male applicants. These data suggest that physical appearance may have had some 
effect on the interview evaluations and selection of female applicants, and that professional 
demeanour had a marked influence on the evaluation and selection of both male and female 
applicants 

Collins 
White 
Petrie 
Willoughby 
1995 

Evaluation Medical School Applicants The authors have developed a process to assess the personal attributes of applicants. This included 
a structured panel interview carried out twice on each applicant by independent interviewers and a 
group exercise in which several applicants were observed whilst discussing a problem. One hundred 
and forty-one school-leaving applicants completed the new assessment. No relationship was found 
between academic achievement as reflected by marks in a national examination and scores in the 
panel interview, the group exercise, or the school principal's report. Significant intercorrelations were 
found between the panel interview, group exercise and school report. The results of this experience 
have encouraged the Auckland School to continue to explore methods to measure these attributes 
in a carefully controlled study 

Crane 
Ferraro 
2000 

Questionnaire Emergency medicine  To determine the criteria used by emergency medicine (EM) residency selection committees to 
select their residents, to determine whether there is a consensus among residency programs, to 
inform programs of areas of possible inconsistency, and to better educate applicants pursuing 
careers in EM. A questionnaire items based on the current Electronic Residency Application Service 
(ERAS) guidelines was mailed to the program directors of all 118 EM residencies.  A 5 point scale 
was used to rank each item as to its importance in the selection of residents. The overall response 
rate was 79.7. The selection criteria with the highest mean values as reported by the program 
directors were EM rotation grade, interview, clinical grades, and recommendations. Criteria showing 
the most consistency (lowest SD) included EM rotation grade, interview, and clinical grades. Results 
are compared with those from previous multispecialty studies 

Crocker 
1978 

Informed opinion Selection of applicants Four types of data are commonly considered in selecting applicants for academic programs: 1) test 
scores; 2) grade-point averages; 3) personal data; and 4) interview results. Limitations and 
advantages of using interview data in the selection decision are discussed. Fifteen suggestions are 
offered for improving the validity and reliability of interview data. Strategies for data collection and 
analysis are suggested for validation studies of selection interviews 

Edwards 
Johnson 
Molidor 
1990 

Informed opinion Reliability  and validity of 
selection interviews 

A critical component of this review is the selection interview, since it is an integral part of most 
admission processes; however, some question its value. The review discusses information 
gathering, decision making, verification of application data, and recruitment in relation to selection 
interviews and the validity and reliability of structured and unstructured interviews. 

Elliot 
Epstein 
2005 

Informed opinion Undergraduate and  
Postgraduate medical 
applicants 
 
 

Graduate-entry medical programmes in many Australian states are discussed in terms of changed 
selection for undergraduate and graduate-entry programmes which now employ a combination of  
selection tools including a semi-structured interview and a psychometric test (the Graduate 
Australian Medical School Admissions Test) to select students. Rationale for the change to graduate 
entry and the outcomes of this change will be discussed 
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Ewan 
Melville 
1982 

Retrospective 
analysis 

Undergraduate medical 
students 

Students entering the Faculty of Medicine at The University of New South Wales are selected by 
one of two methods. Most of the students are selected based on results of school examinations but 
some mature-age entrants are invited to attend a brief interview. This paper is a report of a 
retrospective analysis of some of the impressions recorded by interviewers over a four-year period. 
Over a period of three years, interviewers would have rejected from 18% to 29% of students who 
had been selected on academic criteria. The use of interviews as a screening or rejection procedure 
rather than a selection procedure is discussed and some future research questions are outlined 

Fielder 
Klingbeil 
1991 

Cohort study Medical residents  Following the development and use of a model for the selection of medical residents data from a 3 
year period was analysed. Statistical analysis of the data showed that as few as three experienced 
faculty members were needed to interview reliably. The statistically significant correlation (p less 
than .01) between those who interviewed and those who did not interview was necessarily 
influenced by the fact that those who did not interview had access to the narrative descriptors of 
those who did. These findings suggest that the use of this recruitment model would permit a more 
cost-effective approach to the selection of residents 

Gallagher 
Neary 
Gillen 
Lane 
Whelan 
Tanner 
Traynor 
2008 

Descriptive Applicants for higher 
surgical training 

The aim of the study was to select surgeons for a higher surgical training in general surgery 
programme .Thirty-two individuals applied for higher surgical training in general surgery in Ireland in 
2006.  This article describes the selection process used to short-list and interview. Short-listed 
applicants completed validated objective assessment simulations of surgical skills, an interview and 
assessment of their suitability for a career in surgery. The nine individuals who were selected for 
higher surgical training in general surgery consistently scored higher than those candidates who 
were not, in post-graduate development (P < 0.001), surgical skills (P < 0.002), interview scores (P < 
0.007) and suitability for a career in surgery (P < 0.002). All performance assessment elements 
except undergraduate education showed high internal reliability alpha = 0.89 and good statistical 
power (range 0.95-0.99). The statistical power of undergraduate education was 0.7. Candidates 
selected for further training consistently outperformed those who were not in good concordance 
between measures. This common selection process for higher surgical training is now being rolled 
out for selection into higher surgical training across all surgical specialties in Ireland 

Gardens 
Smith 
1989 
 

Survey Residency  directors Forty-one residency program directors in the United States and Puerto Rico completed a survey on 
the way they selected their residents. The results indicate that personal applicant characteristics, as 
determined by interview, were more important than academic criteria in ranking residency 
candidates. Of the academic variables presented, participation in an elective at the program 
director's hospital and the Dean's letter were rated highest. The interview experience has a major 
influence on the ranking of an applicant for acceptance into a training program. Academic criteria 
should have more influence on applicant selection than they do at present.  

Gayned 
1991 

Survey Residency directors 102 directors of internal medicine residency programs from nine areas of the country with the largest 
numbers of foreign-born foreign medical graduates (FFMGs) were surveyed by mail to determine 
what criteria used to select FFMGs for residency positions best predicted performance. The 
directors felt that the most important predictors were performance on the Foreign Medical Graduate 
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Examination in the Medical Sciences or the National Board of Medical Examiners examinations; 
performance during the interview; and postgraduate clinical experience in the United States. Recent 
graduation from medical school was felt to be a better predictor than postgraduate clinical 
experience in a foreign country. Seventy-three percent of the directors found letters of 
recommendation from a foreign country to be useless. The author suggests the results of this study 
may be useful to residency programs in evaluating FFMG applicants . 

Genovich-Richards 
Berg 
Carboneau 
Molter-Sundock 
Frank 
2005 

Case study Interview techniques This article offers an overview of interview techniques these processes, insights for organizations 
and leaders to consider in developing assessment strategies, and tips for quality leaders who 
encounter testing and situational assessment methods during a career search. A case study is 
provided on the use of job simulations for recruitment of both a senior director for quality and 
performance improvement and a data management administrator in a regional medical centre 

Glick 
1994 

Descriptive Medical school candidate 
selection 

This article describes impressions and conclusions from almost two decades' experience in 
selecting medical students at the Ben-Gurion University in Beer-Sheva, Israel. Emphasis is placed 
on personal qualities as determined by an interview process of those students who pass a relatively 
lenient academic threshold. Interviewing is carried out by teams of two, one of whom is a doctor, and 
each candidate who is accepted is interviewed by four members of the admission committee. 
Emphasis is placed on clear goals for the interview process, carefully selected and trained 
interviewers and continual review of the process. In spite of the inherent limitations of a subjective 
interview process  the author feels that it offers considerable advantage over other approaches in 
student selection 

Gong 
Parker 
Apgar 
Shank 
1984 

Evaluation Medical residency 
applicants 

The authors evaluated semi-quantitatively the influence of the personal interview on the ranking of 
internal medicine residency applicants by teaching staff interviewers. Pre- and post-interview 
rankings of 236 student applicants were compared. Approximately a third of the applicants were 
ranked more favourably, a third less, and a third remained unchanged following the interview. The 
magnitude and implications of the post-interview changes in rankings are discussed. Although the 
interview is a controversial component of the residency selection process, the present study 
indicates that the interview experience can have a major influence on the interviewer of an applicant 
and the interviewer's ranking of an applicant in a training programme's match list 

Goodyear 
Jyothish 
Diwakar 
Wall 
2007 
 

Evaluation Senior house officers This study looks at a regional recruitment process for recruitment to Paediatric Senior House Officer 
. Shortlisting was carried out in a single day marking application forms according to set criteria. A 3 
station interview was used. RESULTS: Reliability for both shortlisting and interviews was high (G co-
efficients > or = 0.8). This regional recruitment process for SHOs showed high reliability and is a 
model applicable to all specialties 

Gottlieb 
Berenson 
Aries 
1998 

Descriptive Residency/internship 
placement selection 
processes 
 
 
 

Interview assignment is an issue of importance to all health care administration programs containing 
internships and residencies. More generally, many master's and doctoral level educational programs 
in social work, clinical psychology, and other health fields are faced with the interview assignment 
problem.  A linear programming approach is presented, which has been employed at the Baruch 
College/Mt. Sinai School of Medicine Graduate Program in Health Care Administration, for 
determining optimal internship/residency-interview assignments. Specifically, a capacitated 
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transportation model, with the objective of maximizing the overall utility of the interview assignments, 
was implemented. This research is intended to demonstrate to academic program directors dealing 
with such problems the value of this objective method and to assist educators in their efforts to 
optimize the student internship/residency placement process at their various institutions 

Greene 
Beattie 
Russo 
Johnson 
Stickley 
Goldberg 
1985 

Descriptive House officer applicants Findings are described from a controlled intervention that sought (1) to decrease the time demands 
on house  staff applicants and faculty members in addressing concerns of the applicants and (2) to 
increase the interview time to assess in depth the applicants' special interests, needs, and suitability 
for the program. 

Greenwald 
Wiener 
1976 

Evaluation Intern candidate selection A standardized interview was constructed for use in evaluating condidates for admission to a training 
program in internal medicine. The interview was conducted in a uniformly structured manner by 14 
interviewers of 260 applicants. Each applicant received an interview score which correlated well with 
the final decision of the Intern Selection Committee. For each interviewer various measures of 
performance were obtained which allowed a classification into "hard" versus "easy" interviewer and 
indicated the comparability of each interview's evaluations with the final decisions. Thus, the 
standardized interview resulted in quantifiable data in the form of uniform evaluations of applicants 
and interviewers 

Grieshaber 
2005 

Informed opinion Interview processes and 
implications 

This article discusses a five point plan to determine the interview team, determine job qualifactions, 
determine interview questions, determine how responses will be evaluated, and train the 
interviewers The issues of  judgments  and  rating errors are addressed as well as the cost and legal 
implications of interviews.  

Grober 
Matsumoto 
Jewett 
Chin 
2003 

Evaluation Urology residency 
selection 

This study  evaluates the success of the Urology Fair in achieving its original goals of decreasing the 
financial burden and minimizing time away from medical training for applicants and faculty. 
Candidates and Canadian urology training programs were surveyed regarding the financial and 
academic costs (days absent) of attending the 2001 Urology Fair. Data from the 2001 Canadian 
Resident Matching Service (CaRMS) was used to compare the financial and academic costs of 
attending personal interviews incurred by candidates declaring urology as their first-choice discipline 
to candidates interviewing with other surgical specialties throughout Canada. Financial costs 
incurred by candidates to attend the Urology Fair were significantly lower than candidates' estimated 
costs of attending on-site interviews at the individual programs. The  authors conclude that 
Canadian Urology Fair represents an innovative and efficient method for residency programs to 
conduct the personal interview portion of the residency selection process and should serve as a 
model for making the interview process less expensive and time-consuming for both candidates and 
faculty 

Hamel 
Boisjoly 
Corriveau 
Fallaound 

Evaluation Opthalmology residency 
selection 

The Université de Montréal (UdeM) ophthalmology residency program interview structure was 
modified to encompass the seven CanMEDS roles introduced by the Royal College of Physicians 
and Surgeons of Canada (RCPSC). These roles include an applicant's abilities as a communicator, 
collaborator, manager, health advocate, professional, scholar, and medical expert. The records of all 

6 

 



Appendix C  Durham Literature Review 

7 

 

Lahoud 
Luneau 
Olivier 
Rouleau 
Toffoli 
2007 

applicants were reviewed by 8 members of the admissions committee, with a high intraclass 
correlation coefficient of 0.814. Four 2-person interview teams were then formed. The first 3 groups 
asked the applicants specific questions based on 2-3 of the CanMEDS roles, marking their 
impressions of each candidate on a visual analogue scale. The last group answered candidates' 
questions about the program but assigned no mark. The intraclass correlations for the teams were 
0.900, 0.739, and 0.585, demonstrating acceptable interrater reliability for 2 of the teams. Pearson 
correlation coefficients between groups of interviewers were considered adequate at 0.562, 0.432, 
and 0.417 (p < 0.05). For each interviewer, the Pearson correlation coefficient between record 
marking and interview scoring was either not statistically significant or very low. Reliability analysis 
confirmed that this new method of conducting interviews provided sound and reliable judging and 
rating consistency between all members of the admissions committee 
 

Harris 
Owen 
2007 
 

Descriptive Medical school candidate 
selection 

 A set of admissions instruments based on the McMaster University multiple mini-interview (MMI) 
are described. Designed to assess desirable, non-cognitive characteristics in order to inform final 
decisions on candidate selection for entry to medical school. Community and faculty consultation on 
desirable, non-cognitive characteristics of medical students informed the development of a 10-
station interview. Two stations occurred as part of a group problem-based learning scenario and 8 
occurred as individual observations. All interviewers were trained. Interviews were offered to 115 
candidates on an academic merit list. Interview performance was used to exclude candidates 
considered unsuitable, but not to re-order the academic merit list. Admissions decisions were 
examined in terms of individual interview station performance. This method proved to be an efficient 
process by which to interview candidates and to determine suitability. Retained and rejected 
candidates had significantly different total scores and mean scores for each station. Ten 
independent observations contributed to each decision, without significant interviewer or logistic 
burden. Candidates reported high levels of satisfaction with the interview process.  Admissions 
interviews can be streamlined and efficient, yet remain informative. A longitudinal study is in 
progress to evaluate the value of the admissions processes in predicting successful graduation to 
medical practice 

Hobfoll 
Anson 
Antonovsky 
1982 

Examination of 
personality 
characteristics and 
student 
performance 

Undergraduate medical 
students 

Personality characteristics were studied among a group of candidates chosen to study medicine in a 
selection process determined in large part by personal interview ratings. These personality 
characteristics were examined further with regard to their relation to student performance in an 
interpersonally community-oriented school of medicine. Seven scales taken from the California 
Psychological Inventory (CPI) were studied in regard to their relationship to interview ratings, 
cognitive and clinical performance and an overall rating by a team of teaching staff. 'Dominance', 
'Self-acceptance', 'Well-being'., 'Tolerance', 'Responsibility' and 'Achievement via conformance' were 
found to be significantly, albeit modestly, correlated to interview ratings, while 'Achievement via 
independence' was not. All seven CPI scales, except Responsibility significantly differentiated 
between contrasted groups on cognitive examination scores and overall teachers' ratings, but not on 
clinical ratings. Discriminant analyses suggested that 'Achievement via independence', 'Self-
acceptance', 'Dominance' and 'Achievement via conformance' were the best overall predictors of 
congnitive performance and teaching staff ratings. Implications for selection of training of 
interpersonally, community-oriented professionals in medicine and allied helping fields are discussed 
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Hofmeister 
Lockyer 
Crutcher 
2008 

Qualitative and 
quantitative 
evaluation 

Medical graduate 
applicants to family 
medicine residency 

 This study describes and assesses the acceptability of the multiple mini interview (MMI) to both 
international medical graduate (IMG) applicants to family medicine residency training in Alberta, 
Canada, and also interviewers for Alberta's International Medical Graduate Program (AIMGP), an 
Alberta Health and Wellness government initiative designed to help integrate IMGs into Canadian 
residency training. IMGs are physicians who completed undergraduate medical education outside of 
Canada and the United States. IMGs who live in the Canadian province of Alberta may obtain a 
limited number of government-funded positions for residency training by applying to AIMGP.  A 
literature review and faculty and medical community consultation informed the development of a 12-
station MMI designed to identify non-cognitive characteristics associated with professionalism 
potential. Clinical scenarios were developed by family physicians and medical educators. Applicant 
and interviewer post test acceptability was assessed using surveys. Quantitative data were analyzed 
using descriptive statistics, and qualitative data were analyzed using content analysis and thematic 
description.  Our research demonstrates evidence for applicant and interviewer acceptability of the 
MMI. Interviewers reported high levels of satisfaction with the time-restricted process that addressed 
multiple situations pertinent to the Canadian family medicine context. Applicants and interviewers 
were each satisfied that 8 minutes was enough time at each station. Applicants reported that they 
felt the process was free from gender and cultural bias. Interviewers agreed that this MMI was a fair 
assessment of potential for family medicine. Standardized residency selection interviews can be 
adapted to measure professionalism potential characteristics important to family medicine in ways 
that are acceptable to IMG applicants and interviewers 

Humphrey 
Dowson 
Wall 
Diwakar 
Goodyear 
2008 

Questionnaire Post graduate senior 
house officer candidates 

 To assess candidates' and interviewers' perceptions of the use of a multiple mini-interview (MMI) for 
selection of senior house officers (SHOs) to a UK regional paediatric training programme. Both 
candidates and interviewers completed anonymous questionnaires (comprising 16 and 25 
questions, respectively). Demographic data were recorded for both groups. Data were analysed by 
frequencies; using Mann-Whitney and Kruskall-Wallis tests for comparisons; and Cronbach's alpha 
for internal consistency within the data. Both candidates and interviewers were positive about the 
fairness of the MMI (mean scores of 4.0 and 4.4, respectively). The majority of candidates (83%) 
had not been to this type of interview before. Gender, age and previous experience of MMIs did not 
account for differences in candidate responses (P > 0.05). A total of 86% of candidates were 
international medical graduates who preferred the format more than UK graduates did (P = 0.01). 
Interviewers were mainly experienced consultants who agreed that the multi-station format was 
better than the traditional interview (mean score 4.8) and represented a reliable process (mean 
score 4.4). Interviewers were concerned about the range of competencies covered and the 
subsequent performance of candidates in post (mean scores 3.6 and 3.2, respectively).  Both 
candidates and interviewers agreed that the MMI format was reliable, fair and asked appropriate, 
easy-to-understand questions. In high-stakes interviews such as for specialty training in Modernising 
Medical Careers programmes, it is vital that all concerned have confidence in the selection process 

Jackson 
Kellow 
1958 

Evaluation of group 
interviews 

Medical school applicants Over a period of 3 years, 129 prospective medical students at the University of Illinois were Ss of 
group, rather than individual, interviews. Scientific and humanistic topics were discussed and the 
students were assessed by several faculty members. The group situation was designed to evaluate 
such characteristics as manners and conduct, grasp of topic, objectivity, flexibility, motivation for 
medicine. Except for personal appearance, the characteristics were shown to be related to the 
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general assessment of the individual S. A relationship between these ratings and college grade 
point average, Medical College Admission Test, and personal interviews was also shown; although 
medical class rank could not be predicted. Thus, the group interview technique was demonstrated to 
be valuable not only for discriminating among worthy applicants but also in providing information 
about these applicants in a social situation 

Johnson 
Edwards 
1991 

Questionnaire Medical school applicants The authors formulated a 46-item questionnaire concerning the interview process for medical school 
applicants, then in 1989 sent it to admission officials at all the 127 LCME-accredited schools in the 
United States. The questionnaire concerned the interview's status as a predictor; interviewers and 
interview structure; interviewer training; and the utility of interview data. Seventy-two percent of 
those sent the questionnaire completed and returned it. The responding admission officials indicated 
that the interview had two major purposes at their schools: as a means of assessing candidates' non 
cognitive skills and as a public relations tool. Most schools' interview processes were loosely to 
moderately structured, and interviewers received minimal training. It is concluded that the interview's 
role is primarily subjective and that it has a definite but imprecise influence on admission decisions 

Jones 
Yu 
Yuan 
2000 

Action research Nursing students The study was designed to develop a situational interview technique to replace the unstructured 
interview commonly used in the selection process of nursing personnel and explore the applicability 
of incorporating the situational interview and psychological tests into the development of a 
regression model of nursing personnel selection. The authors collected from several teaching 
hospitals in Kaohsiung job-related critical incidents which were used to construct the questionnaire 
for the situational interview and the performance appraisal checklist. A sample of subjects, 198 in 
the first year but only 116 the second year, were interviewed and evaluated with the situational 
interview, the Nursing Image Scale, the Work Values Inventory, and part of the Gordon Personal 
Profile-Inventory as predictor measures and the performance appraisal checklist as the criterion 
measure. The results showed that the reliability and validity coefficients of the situational interview 
were close to or even better than those obtained by the previous researchers in the same field. The 
reliability and validity coefficients of the performance appraisal checklist indicated its applicability 
and suitability. Multiple regression analysis indicated that the situational interview as well as some 
traits measured by the personality and values tests could predict the performance appraisal scores 
of nursing personnel 

Kesler 
Nowacek 
Lohr 
1980 

Descriptive Cost of resident 
recruitment 

The authors developed estimates for the cost of recruiting first-year residents through the National 
Resident Matching Program. Recruiting methods and costs are described in order to provide other 
medical centres with a source for comparison and to stimulate suggestions for increasing the 
effectiveness of recruiting. The authors suggest that limiting the number of programs at which an 
applicant may interview would reduce costs without damaging the recruiting process 

Khongphattanayothin 
Chongrisawat 
Wananukul 
Sanpatav 
2002 

Evaluation Undergraduate medical 
students and 1st year 
residents 

The authors evaluated the value of the Cumulative Grade Point Average (GPAX), letters of 
recommendation and personal interview in predicting performance of first year residents . The pre-
residency data of 25 first year pediatric residents were compared to the results of the Pediatric In-
training Examination (PIE) and clinical evaluation by faculty during the first 7 months of training. The 
Clinical Performance Rating Score (CPRS) developed by the Royal College of Paediatricians of 
Thailand was used for clinical performance evaluation. GPAX correlated strongly with PIE score (r = 
0.69, p < 0.001) while letters or recommendation and interview score were not predictive. For the 
majority of residents who graduated , including the undergraduate program into the regression 
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model improved this association (r = 0.90, p < 0.001). Interview score correlated moderately (r = 
0.49, p = 0.02) with clinical performance measured by CPRS which entailed the evaluator to assess 
a resident in 6 specific areas. GPAX and letters of recommendation showed a trend toward positive 
correlation with clinical performance, but these associations were weak (r = 0.32-0.39). Further 
analysis of letters of recommendation found a significant difference between the score given by 
evaluators in community hospital settings compared to the score given by medical school faculty or 
evaluators in large regional or provincial hospitals. The authors conclude that the cognitive function 
of paediatric resident candidates can be assessed reliably by GPAX. Research on how to adjust for 
the variability of GPAX given by an individual undergraduate program will improve the residency 
selection process. A structured interview may correlate better with global clinical performance than 
GPAX or letters of recommendation but all methods are at best moderately predictive of clinical 
performance. Improvement can be made by continuous evaluation and adjustment of the selection 
process 

Komives 
1984 

Assessment of 
validity 

Internal medicine residency  
candidates 

An attempt to assess the validity of the personal interview in the selection of residents for the 
program in internal medicine at Beth Israel Hospital in Boston, Massachusetts, is reported. The data 
suggest that the residency interview may be of greater value  to applicants than to selection 
committees. 

Lee 
Golnik 
Oetting 
Beaver 
Boldt 
Olson 
Greenlee 
Abramoff 
Johnson 
Carter 
2008 

Literature review 
and informed 
opinion 

Opthalmology residents The authors propose an implementation strategy to re-engineer and improve the resident selection 
process in ophthalmology and potentially develop assessments that would be predictive of actual 
downstream resident performance that would encompass the ACGME related competencies. An 
intra-departmental Task Force for the ACGME Competencies reviewed a PubMed literature search 
regarding resident selection. A content expert (AGL) gleaned selected "good practices" from the 
literature review and summarized the results. Specific recommendations were reviewed for topicality 
to ophthalmology and where possible for feasibility, reliability, and validity. Several good practices 
are summarized from the literature review and propose an implementation matrix for aligning the 
resident application process with the ACGME competencies that might include: using a standardized 
and consolidated academic score for the cognitive domains; converting the letter of recommendation 
format into a letter of evaluation; standardizing the letters of evaluation, including the "Dean's letter"; 
using behaviour specific interview techniques with standardized questions; and developing a 
specialty based consensus for the selection of traits specific to ophthalmology that might predict 
success. The authors conclude that resident selection process for ophthalmology might be improved 
by implementation of specific good practices from the literature. Ophthalmology should strive to 
develop applicant selection tools that might be useful for predicting residency performance and that 
would align with the ACGME competency mandate for tools to predict future performance as a 
physician 

Longmaid 
2003 

Informed opinion Radiology residents This article has introduced the reader to the critical components of successful recruitment of 
radiology residents. With particular attention to the ACGME institutional and program requirements 
regarding resident recruitment, and an explanation of the support systems (ERAS and NRMP) 
currently available to those involved in applicant review and selection, the article has sought to 
delineate a sensible approach to recruitment. Successful recruiters have mastered the essentials of 
these programs and have learned to adapt the programs to their needs. As new program directors 
work with their departments' resident selection committees, they will identify the factors that faculty 
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and current residents cite as most important in the successful selection of new residents. By 
structuring the application review process, exploiting the power of the ERAS, and crafting a 
purposeful and friendly interview process, radiology residency directors can find and recruit the 
residents who best match their programs 

Luke 
Altmaier 
Kuperman 
Ugolini 
2001 

Evaluation  of 
reliability and 
validity 

Residency candidates This study tested the reliability and validity of a structured admission interview to a public medical 
school residency program. Found that interrater agreement was good; moderate-to-low correlations 
between interview scores and other admission criteria suggested that the interview provided 
additional useful information and accounted for a substantial portion of the variance in admission 

Mallott 
2006 

Informed opinion Selection of residents The evaluation of medical students consists, in part, of a transparent academic record of grades, 
awards, and any publications or special clinical activities. In addition, however, each student is 
evaluated through more opaque processes within a medical school that speak to the behaviour, 
character, and developing professionalism observed throughout the 4 year curriculum. In the 
process of choosing a medical student for residency, these non-academic factors may play a 
significant role in determining the best match between student and program. Three aspects of the 
non-academic record of the student are presented: the Interview; the Dean's Letter; and other 
Affective Domain Issues showing the lack of systematic study of these variables and the degree of 
difficulty in ferreting out information germane to the residency selection process. Nevertheless, 
information can be gleaned from careful interviewing and examination of information provided by the 
medical school to more fully assess each student. The most challenging task is to distinguish 
between behavior associated with the process of maturation and that associated with significant 
psychopathology 

McManus 
Richard 
1984 

Evaluation and 
analysis of 
shortlisting and 
interview process 

Medical school 
applicants 

Applicants to St Mary's Hospital Medical School were asked to comment freely on the process of 
selection. They were particularly concerned about the role of interviews, excessive emphasis on 
academic achievement, the problem of rank-ordering choices on the UCCA form, and possible 
biases in selection. These concerns and the results of our survey suggest that candidates should not 
be asked to rank their choices in order of preference, that UCCA applications for medicine should be 
subject to an early closing date, that as many applicants as possible should be interviewed, that 
applicants should be encouraged to apply after taking A levels, that educational opportunity should 
be taken into account in assessing A level grades, and that mature students should be encouraged, 
not least by providing mandatory awards for a second degree in medicine 

Mitchell 
Mitchell 
McGregor 
1987 

Evaluation Selection of medical 
students 

The authors report an attempt to evaluate the consistency of interviews used in the selection of 
medical students. They found that when two teams of two or three members each interviewed 
candidates independently, the difference between marks (on a scale of 0-10) was less than 2.5 in 
90% of comparisons and less than 1.4 in 75%. When candidate variation was eliminated by use of 
televised interviews differences between teams were reduced. The authors conclude that teams of 
two or three interviews can evaluate candidates with acceptable consistency. On the other hand, 
evaluations by individuals are less consistent and probably should not be used for categorical 
evaluations 

Murden 
Galloway 

Evaluation of 
predictive validity 

Medical school applicants Admissions interview data and college academic credentials of five classes of University of Missouri-
Columbia medical students were evaluated as possible predictors of clinical success. Those 
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Reid 
Colwill 
1978 

students who were judged by admissions interviewers to have high levels of maturity, non-academic 
achievement motivation or rapport were approximately two to three times as likely to receive 
outstanding internship recommendations as those without such personal characteristics. Under-
graduate grade-point average had a smaller but nevertheless significant relationship with clinical 
success as measured by internship letters. These data suggest that additional emphasis during 
selection upon applicants' personal characteristics would have enhanced the clinical success of 
these students 

Niebuhr 
1977 

Descriptive Physicians assistants To improve the reliability of selection interviews, the faculty of the University of Texas Medical 
Branch physician's assistant program developed a structured fourteen-category interview.  The 
thirty-minute interview was used to select from 94 applicants; each applicant was interviewed three 
times and independently rated on a 
 five-point scale of acceptability. 

Nowacek 
Bailey 
Sturgill 
1996 

Evaluation Medical school applicants This study aimed to determine whether medical school admission interviewers change their 
evaluations and impressions of applicants as a direct result of the interview.  In 1991-92, 419 
applicants to the University of Virginia School of Medicine were interviewed by members of the 
admission committee in two separate half-hour sessions. After reviewing each applicant's folder, 
interviewers rated the applicant before the interview on six objective scales. After the interview, 
ratings were again made on the same six scales, on the same form, below the ratings made before 
the interview. Data were examined using paired t-tests, Pearson correlations, and stepwise multiple-
regression analysis. Of the six scales, only the ratings of Commitment to Serve Others were not 
significantly changed by the interview; the ratings of Familiarity with Issues in Medicine changed the 
most (p < .01 by paired t-test). The ratings of Overall Impression increased for accepted applicants 
and decreased for rejected applicants. The interview did influence interviewers' ratings made before 
the interview and in the direction consistent with admission decisions, which supports the continued 
use of the interview. Although the magnitude of the changes was not large, the changes validate the 
conviction that the interview aids in the selection of individuals for medical school 

Olawaiye 
Yeh 
William-Leitch 
2006 

Evaluation of 
predictive validity 

Residency applicants  The aim of this study was to assess whether a residency applicant selection process is able to 
predict the subsequent performance of candidates during residency. Over a period of 3 academic 
years, resident candidates were invited to a structured interview process. This interview process was 
used to generate a rank list for the National Residency Matching Program (NRMP). We evaluated 
the clinical performance of the residents that matched to our program at the end of the 1st 
postgraduate year. We then examined the correlation between the NRMP rank position and the 
residents' clinical performance score.  For the 3 academic years, the residents mean total 
performance score was similar for the residents for each of the years. There was a positive 
correlation between the resident candidate NRMP rank list percentile and the subsequent 1st year 
clinical performance evaluation score (r = .60, p < .001).  A structured selection process of residency 
applicants can predict their subsequent 1st year clinical performance 

Powis 
Neame 
Bristow 
Murphy 
1988 

Evaluation of 
predictive validity 

Undergraduate medical 
students 

An objective structured interview is an integral part of the process of selecting and admitting 
applicants to study medicine at this university. During the nine years (to the end of 1986) that the 
interview has been used 1600 candidates were interviewed out of roughly 13,000 applicants, and 
from these, 584 students were admitted to the course. Analysis of the interview data was carried out 
based on two aspects of student progress: graduation with honours and failure to complete the 
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course of study. The interview as a whole, and especially some of the subscales, appears to identify 
students who may fail to complete the course: it may also help to predict which students are likely to 
graduate with honours. 

Puryear 
Lewis 
1981 
 
 
 
 

Survey Undergraduate medical 
students 

A survey was made of the medical schools in the United States to obtain a description of the 
interview process used in the selection of first-year medical students. The following questions were 
the basis for the study: What is the role of the interview in the selection of medical students? What is 
the nature of the interview process? How is the interview administered? An 87 percent response rate 
was obtained. The results indicated that 99 percent of the responding medical schools use 
interviews in evaluating students for medical school admission, and the interview ranks second only 
to the grade-point average in importance among four selection factors. The interview is usually in a 
one to one setting, with each applicant having two separate interviews. All schools use faculty and 
staff members in interviewing, and usually at least one admissions committee member interviews 
each applicant. Usually interviews are conducted on the campus of the school. Implications drawn 
from the results indicate a need for a quantification of methods to incorporate the interview into the 
selection process 

Randall 
Davies 
Patterson 
Farrell 
2006 

Descriptive  Post graduate selection The design and implementation of an assessment centre in the South Yorkshire and South 
Humberside deanery for selecting doctors into postgraduate training in paediatric medicine is 
described. Eleven competency domains were identified in the job analysis. An assessment centre 
comprising of four exercises was implemented to assess candidates. There were modest 
relationships between candidates' performance on the various assessment centre exercises. 
Outcomes based on interview performance were related to, but not the same as, outcomes based 
on the combined results of the three other assessment centre exercises. Candidates perceived the 
assessment centre to be a fair selection method. It is concluded that an assessment centre 
approach to SHO recruitment is feasible and provides a greater breadth and depth of information 
about candidates than does a structured interview 

Rao 
2007 

Evaluation Postgraduate residents  The author reports the properties of a semi-structured interview (the SCRIPT) for assessing doctors 
short-listed for a large Senior House Officer Training Scheme in psychiatry in South East England. 
Data from 3 recruitment periods between 2005 and 2006 was examined to assess both interrater 
reliability and variation in scoring between interviewers. All questions were operationally defined and 
were modeled on General Medical Council (UK) guidelines for Good Medical Practice. For 3 
consecutive recruitment periods, interrater reliability (measured by Cronbach alpha) retained a high 
level of significance (p<0.001). Differences between the maximum and minimum mean scores 
between panels differed by only 6% of the total possible score and differences between mean 
scores at the same (p values between 0.8 and 0.9) and different (p values between 0.2 and 0.4) 
interviews showed no significant differences. The development of a valid and reliable method for 
selecting Senior House Officers in Psychiatry shows promise in the recruitment of "tomorrow's 
psychiatrists." Prospective data on the positive predictive value of individual scores in career 
development awaits further exploration. Given the birth of a new 'Run Through Grade,' the interview 
may have its place in the assessment process within Modernising Medical Careers in the United 
Kingdom 

Richards 
McManus 

Descriptive Medical school applicants Six interviewing panels which had assessed candidates for places at a medical school in 1984 were 
reconvened in 1987 to assess videotapes of the interviews conducted by themselves and by other 
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Maitlis 
1988 

panels. Overall recommendations made by panels showed excellent reliability within panels and 
high reliability between panels 

Rosenfeld 
Reiter 
Trinh 
Eva 
2008 

Descriptive  Medical school applicants A major expense for most professional training programs, both financially and in terms of human 
resources, is the interview process used to make admissions decisions. Still, most programs view 
this as a necessary cost given that the personal interview provides an opportunity to recruit potential 
candidates, showing them what the program has to offer, and to try and gather more information 
about the candidates to ensure that those selected live up to the espoused values of the institution. 
We now have five years worth of experience with a Multiple Mini-Interview (MMI) process that, unlike 
traditional panel interviews, uses the OSCE model to have candidates interact with a larger number 
of interviewers. We have found that the MMI is more reliable and has better predictive power than 
our traditional panel interviews. Still, the extent to which any measurement is valuable depends also 
on the feasibility of use. In this paper we report on an exploration of the cost effectiveness of the 
MMI as compared to standard panel-based interviews by considering the generation of interview 
material, human resource (i.e., interviewer and support staff) use, infrastructure requirements, and 
other miscellaneous expenses. Our conclusion is that the MMI requires greater preparatory efforts 
and a larger number of rooms to carry out the interviews relative to panel-based interviews, but that 
these cost disadvantages are offset by the MMI requiring fewer person-hours of effort. The absolute 
costs will vary dependent on institution, but the framework presented in this paper will hopefully 
provide greater guidance regarding logistical requirements and anticipated budget 
 

Sacks 
Karasu 
Cooper 
Kaplan 
1983 

Questionnaire Undergraduate medical 
students 

To determine what factors influence medical students' perception of the application and selection 
procedures of psychiatric residency programs, the authors sent a questionnaire to 100 medical 
students interviewed for the residency program at a major psychiatric facility; 43 returned the forms. 
There was general concordance between the respondents' perception of the institution's selection 
criteria and their convictions regarding what those criteria ought to be, with the exception that 
applicants tended to downgrade the dean's letter. Factors important in the residents' evaluation were 
the warmth, enthusiasm, and interviewing skills of the faculty and residents. They did not object to 
psychologically probing interviews if the interviews were skillfully conducted. It was important to 
them that they met the chairman and program director, and if the applicant was a woman, she 
wanted to have at least one woman interviewer 

Salvatori 
2001 

Literature review Selection of medical 
students 

 This review of the health professions literature examines the evidence to support the use of various 
selection tools. It is clear that pre-admission overall grade point average (GPA) is the best predictor 
of academic performance in all of the health professions; however, the relationship between pre-
admission GPA and clinical performance is less clear. The Medical College Admission Test is a 
good predictor of performance of medical students in terms of in-course grades and licencing 
examination scores but a similar test does not exist in the other health professions. Controversy 
remains as to the value of personal interviews and written submissions as selection tools, although it 
is clear that training of assessors and explicit rating guidelines enhance their reliability and validity. 
Ongoing research is needed to find more reliable and valid ways of assessing non-cognitive 
characteristics of applicants 

Savage 
Hinves 

Descriptive Medical school candidate 
selection 

For five years an orthopaedic specialist registrar appointments committee has been using a points 
system to rank candidates at interview. By so doing committee members have been able to devote 
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2000 the discussion period, after all candidates have been interviewed, to considering the merits of those 
candidates who have achieved the greatest degree of support. This system maximises the efficient 
use of committee discussion time without restricting the freedom of the committee to make the most 
appropriate appointments 

Smilen 
Funai 
Bianco 
2001 

  The aim of this study was to determine the influence of advance knowledge of board scores on 
interviewers' assessments of residency applicants.  During a 2-year period we prospectively 
evaluated our residency selection process. In year 1 interviewers were provided with each 
candidate's entire application, whereas in year 2 the United States Medical Licensing Examination 
scores were not included. In each year interviewers were asked to provide numerical assessments 
of the applicants solely on the basis of their own impressions of the interviews. Analysis was 
performed only for evaluations by interviewers who participated during both study periods under 
review. Interview scores were compared with United States Medical Licensing Examination part I 
scores within each year by means of a scatter plot and correlation coefficients. Applicant 
demographic characteristics were similar during years 1 and 2. Interview scores did not differ 
between year 1 (4.2 +/- 0.1) and year 2 (4.3 +/- 0.1; P > .05). During year 1 interview and board 
scores were significantly correlated (correlation coefficient, 0.64; slope of best-fit line, 13.9), whereas 
there was a negative correlation in year 2 (correlation coefficient, -0.06; slope, -1.3). When they are 
available to interviewers, markers of academic achievement such as United States Medical 
Licensing Examination scores may bias the interview evaluation. The interview process when 
conducted in this manner may simply be a validation process for candidates already judged on the 
basis of the application alone. Knowledge of United States Medical Licensing Examination scores by 
the interviewers may therefore negate the interview as an independent means of evaluating 
candidates 

Smith 
Dunstan 
Wiles 
2006 

Evaluation Specialist registrars Appointments to the specialist registrar (SpR) grade depend almost entirely on performance at 
interview, yet standard panel interviews do not directly assess the competences required of a 
medical trainee. In this study, station interviews were used to select neurology SpRs. Eighteen 
candidates were assessed in three interviews, each involving three stations: a curriculum vitae (CV)-
based interview, an interview with a simulated patient, and a discussion of scenarios based upon 
teaching, audit and research. Two or three assessors at each station ranked candidates 
independently before discussing the pooled rankings and reading written references. The CV-based 
interview rankings (resembling a traditional panel interview) correlated less well with the overall 
rankings (r=0.54) than did research (r=0.83), information giving (r=0.75), audit (r=0.70) or teaching 
presentation (r=0.59). Station interviews appear fairer (providing more time, more independent 
examiners, fresh starts at each station), although they require more planning and expense. 
Competency-based assessments should be more widely used in selecting medical trainees 

Smith 
1991 

Comparative  Undergraduate medical 
students 

In 1982 the Brown University Program in Medicine eliminated the personal interview from its process 
of selecting applicants for admission to medical school. This study compares the 113 M.D.-program 
students admitted to the first three classes (entering between 1983 and 1985) without an interview 
with the 67 students in the previous three classes admitted with an interview. The students' 
characteristics were essentially the same with respect to the preadmission variables, the proportions 
of women and minority students, course performances, scores on Parts I and II of the National 
Board of Medical Examiners examinations, and evaluation scores from residency program directors. 



Appendix C  Durham Literature Review 

This study offers additional evidence that the selection interview, as practiced in most U.S. medical 
schools, does not contribute to the predictive validity of the admission process 

Sneed 
Eldund 
Kerr 
1997 

Descriptive Telephone interview of 
candidates 

The telephone interviewing process was a very positive experience for the interviewers. It gave us 
the opportunity to collaborate together to determine how best to represent our own peers and find 
future peers. With minimal expense, it expedited the process of filling our positions. The efficiency 
and thoroughness of the interview process allowed us to fill the positions by holding only three on-
campus interviews which were shorter (less than one day in length in one case) and within 
budgetary allotments 

Sparti 
1986 

Descriptive Residency candidates The selection interview is by its nature unstructured and likely to yield inconsistent information about 
candidates, whether for a job or a residency program. The selection interview is seen by some to be 
an unreliable tool for evaluation of residency candidates. This paper describes a structured, 
videotaped interview that was designed to increase the reliability of resident selection. The format 
was well received by faculty members and was found to contribute to highly accurate discrimination 
among residency candidates. The implications of using this type of interview for selection of family 
practice residents are discussed 

Steiger 
Reips 
2008 

Descriptive Online interviews A Dynamic Interviewing Program (DIP) is presented for automated online interviewing via the instant 
messaging service ICQ. DIP can conduct parallel structured interviews with several ICQ users at a 
time, 24 hours a day. The interview itself can be dynamic (branched testing), which means that each 
question depends on the answer given to the previous one. An online ICQ address book offers the 
possibility to validate demographic data in order to evaluate data quality. Experiences with DIP and 
a first empirical study open up new perspectives for Internet-based automatic interviewing 
 

Swanson 
Harris 
Master 
Gallagher 
Mauro 
Ludwig 
2005 

Comparative 
analysis of reliability 

Residency applicants In order to better understand the impact of USMLE scores and interview scores on the National 
Resident Matching Program (NRMP) rank of applicants to a residency program  the authors 
evaluated 935 applicants' files from 2000, 2001, and 2002. For each candidate, one interviewer had 
access to the full application, while the other interviewer was blinded to USMLE scores and grades. 
Interview scores were generated by both interviewers. Statistical analysis was performed to evaluate 
relationships between USMLE scores, interview scores, and NRMP rank list number. There were a 
wide range of USMLE scores among candidates who interviewed (range 181 to 269, 227.7 +/- 17.1, 
M +/- standard deviation). USMLE scores were weakly correlated to nonblinded interview scores (r = 
-0.17), final committee scores (r = -0.26), and NRMP ranking (r = -0.21): P < .0005. Blinded 
interviews did not correlate with USMLE scores. Both nonblinded and blinded interviews had 
stronger correlations with NRMP rank list number (r = 0.49, P < .0005 and r = 0.36, P < .0005, 
respectively). The nonblinded interview accounted for 20.6% of variance in the NRMP rank list order.  
Interview scores were the most important variable for candidate ranking on the NRMP list. 
Furthermore, when interviewers had access to board scores, there was a modest correlation to 
performance on the USMLE. While interviews may reflect a candidate's personality, they may not 
effectively measure desired characteristics when access to academic markers is unrestricted. We 
suggest incorporating blinded interviews into the selection process to give candidates a better 
opportunity to display communication skills, emotional stability, and "fit" for the program 

Taylor Descriptive Medical school candidate The method of selecting medical students at the Duke University School of Medicine is described, 

16 
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1948 selection where evidence of past performance (grades, records, etc.) and the personal interview are regarded 
as the most reliable criteria for the selection of successful medical school students. The personal 
interview procedure, borrowed largely from the Johns Hopkins Univ. Medical School, is explained in 
detail. The interview lasting 20 minutes is carried on by a committee of 3 persons. An atmosphere of 
informality and friendliness prevails. The applicant is encouraged to talk along some line of his 
interest and his opinion on a variety of issues is ascertained. The purpose of the interview is to 
evaluate personality factors which cannot be measured objectively such as whether the applicant 
inspires confidence, has a personality defect, is a potential troublemaker, is emotionally unstable, 
has leadership qualities, breeding and poise, etc. 

Thordarson 
Ebramzadeh 
Sangiorgio 
Schnall 
Patzakis 
2007 

Evaluation Resident selection Selection of the best applicants for orthopaedic residency programs remains a difficult problem. 
Most quantifiable factors for residency selection evaluate test-taking ability and grades rather than 
other aspects, such as patient care, professionalism, moral reasoning, and integrity. Four current 
department members on our resident selection committee ranked four consecutive classes of 
orthopaedic residents interviewed for residency. We ranked incoming residents in order of best to 
least qualified and compared those rankings with rank lists by the same faculty on completion of 
residency. Rankings also were compared with the residents' United States Medical Licensing 
Examination (USMLE) Part I scores, American Board of Orthopaedic Surgery (ABOS) Part I scores, 
and fourth-year Orthopaedic-in-Training Examination (OITE) scores. We found fair or poor 
correlations between the residents' initial rankings, rankings on graduation, and their USMLE, 
ABOS, and OITE scores. The only relatively strong correlation found was between the OITE and 
ABOS scores. Despite the faculty's consensus regarding selection criteria, interviewers did not 
agree in their rankings of residents on graduation. Additional work is necessary to refine the inexact 
yet important science of selecting residency applicants 
 

Turwald 
Spafford 
Edwards 
2001 

Comparative Admission interviews in 4 
health professions 

An analysis of the admission interview used by schools in four health professions (veterinary 
medicine, allopathic medicine, optometry, and dentistry) portrays a largely similar approach to 
selection interviews. At least 80% of schools interview applicants. For schools that offer interviews, 
at least 40% of candidates are interviewed (a strong academic profile is the number one determinant 
of receiving an interview offer). The interview is one of the three most important selection tools used 
by schools. Less than 26% of schools fix the interview's weight in the selection process (fixed 
weights range from 31% to 35%). The most common purposes of the interview are to (1) gather 
information, (2) make decisions, (3) verify information provided in other parts of the application, (4) 
recruit candidates, and/or (5) promote public relations. The most common characteristics and skills 
interviewers are interested in assessing are motivation for the profession, interpersonal skills, and 
communication skills. The desire to assess cognitive ability with the interview (>25% of schools) is 
surprising in view of the use of other selection tools (e.g., GPA). Medical schools are more likely to 
offer two interviews per candidate, while optometry schools are more likely to offer one interview per 
candidate. Individual interviews (one interviewer, one candidate) are the predominant format among 
medical schools, while panel interviews (more than one interviewer, one candidate) are the most 
common format among optometry schools. The duration of the interview is 30 to 45 minutes. 
Interview questions most often address facts and knowledge, hypothetical situations, and the ability 
to meet program requirements. Most interviews do not meet the criteria for a structured interview, 
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which has demonstrated greater validity and reliability than semi-structured or unstructured 
interviews.  Interviewers are most likely to be health care faculty members (e.g., veterinarians at a 
veterinary school). Interviewers receive limited training. The purpose(s) of the interview must be 
clearly articulated so that the interview and interviewer training can be designed to achieve that 
purpose. Interview structure should be increased by developing a "job analysis" set of questions that 
is posed to all candidates and scored using behavioural anchors. Interviewers should receive more 
training in rater bias, listening skills, and interview structure. Panel interviews should be used to 
increase reliability. Interviewers should not have access to the candidate's application unless the 
interview is used to verify information. To increase the utility of the interview in the selection process, 
the weight of the interview in relation to other selection components should be determined 

Tutton 
1993 

Evaluation Medical school candidate  
selection 

The Faculty of Medicine at Monash University has decided to take personal qualities as appraised 
by semi-structured interviews into account alongside academic merit for selection of undergraduate 
students. To develop competence in these techniques the Faculty interviewed entrants, rather than 
applicants, in 1991 and 1992. Interviewing panels consist of three members--a member of the 
Faculty of Medicine, a member of the association of Monash Medical Graduates Inc. and an outside 
person who is not involved in medicine. The qualities appraised fall into four fields--quality of 
motivation, appropriateness of cognitive style, appropriateness of interpersonal style and 
communication skill. Interviewers are also asked to rate the overall suitability of the interviewee for 
medical studies and medical practice. A pilot study has also been run to explore the value of a 
psychometric test, the California Psychological Inventory (CPI), as another adjunct to the selection 
procedure. In this report interview ratings are analysed in relation to both prior scholastic results and 
scores obtained on the CPI. The study showed that the interview scores have little overlap with prior 
scholastic results. The associations between interview ratings and CPI scores were often highly 
significant from a statistical point of view and thus confirm through a different instrument that the 
interviews do meaningfully appraise personal attributes. However, the correlations are modest in 
terms of the amount of variance which is shared, suggesting that the CPI could be advantageously 
used as another component of our selection process 

Varela 
Scogin 
Vipperman 
1999 

Evaluation Law enforcement  
candidates 

A standard practice among most law enforcement agencies is to include psychological screening in 
the selection of job candidates. Although the use of personality tests in predicting job performance of 
law enforcement officers has received empirical support (e.g., the Minnesota Multiphasic Personality 
Inventory, the Inwald Personality Inventory), there is a conspicuous absence of data regarding the 
reliability and validity of interview procedures. The present study represents the first step in the 
development of a standardized, semi-structured interview for use in the screening of law 
enforcement personnel. This interview, the Law Enforcement Candidate Interview, was constructed 
using content areas drawn from measures used in the screening of law enforcement personnel (e.g., 
Inwald Personality Inventory) and assessment of personality functioning (Structured Clinical 
Interview for DSM-III-R Personality Disorders). This interview was then administered by two doctoral 
students to a group of law enforcement academy cadets (n=34). A modest degree of inter-rater 
reliability was achieved, although internal consistency was somewhat lacking. Interview scores were 
correlated with measures of academy performance (final grade-point average and peer and 
supervisor ranking of academy performance). Results of these analyses suggest the LECI is a 
modest predictor of academy performance. Potential uses of the LECI and future research 
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indications are outlined 
Vickers 
Reeve 
1993 

Informed opinion NHS selection processes 
 
 
 
 
 

Selection for specialist training posts is handled in an amateurish way by the NHS. To a 
considerable extent, future specialists select themselves, but often without sound reasoning. Few 
specialties have studied what, if any, characteristics are essential or desirable and so are unable to 
generate either a proper job specification or person specification. These are essential for success 
when selecting by interview 

Vojir 
Bronstein 
1983 

Evaluation Medical technology 
applicant  selection 

The applicant interview process is a valued component of the selection of students into the 
University of Colorado Medical Technology Program. However, problems related to the inherent 
subjectivity of the interview caused the faculty to investigate a more objective approach. A 
behaviorally anchored measurement instrument was developed and faculty rater training techniques 
were instituted to enhance objectivity and reliability. The new interview system performed 
measurably better than did its predecessor as demonstrated by higher reliability coefficients and a 
significant canonical correlation with a set of four student success variables. These outcomes are to 
be expected from the procedure used and demonstrate that careful design and implementation of an 
interview process will yield objective results that are reliable enough to predict student success 

Westwood 
Nunn 
May 
2008 

Evaluation Postgraduate medical 
applicant selection 

In order to discover whether applicants regard structures interviews as a fair method of selection for 
jobs the authors audited short-listed candidates for postgraduate specialty training programmes. 
Questions were asked under five categories: the applicant, the advertisement, the application form, 
the short-listing process, and the interview. 89 of 118 forms were completed and analysed. 
Candidates thought the advertisement was clear on who to contact (97%), when short-listed 
candidates would be notified of their interview (66%) and when interviews would occur (93%). The 
design of the application form and the short-listing process both scored a median of 1 or 2 (strongly 
agree or agree) on all points. The interview process itself also scored well, with most candidates 
scoring positively.  As in the previous study, the overall response was a positive one from the 
candidates' perspective, with the majority of candidates finding the system fair and objective 
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Author(s) 
Year 

Study design Participants/Focus Summary/Outcomes 

Amsellem-Ouzana 
Van Pee 
Godin 
2006 

Descriptive Undergraduate 
Medical students 

Description of the introduction of a portfolio as a learning and assessment tool in a practical 
training session of urological surgery for undergraduate medical students. Objectives were to 
develop the students' self reflexive ability in front of complex medical cases and to teach them how 
to identify their learning needs in a short period of time, on a specific topic. Students completed, 
during their training session, a portfolio on a urological topic under the constant supervision of a 
tutor. The students were evaluated on their portfolio's presentation with a 20-point grade grid 
known in advance. Even in a surgical training session, a portfolio can be a useful learning and 
assessment tool and encourages self-reflection and pre-professional practice 

Broadfoot 
1988 
 

Descriptive and 
informed opinion 

Education Describes the rationale behind the UK Government policy of commitment to Records of 
Achievement (ROAs) for employers and college selectors in 1984. The author discusses the 
findings of pilot schemes to study the impact of ROAs in the schools, conditions that must 
accompany attempts to introduce ROAs, and whether ROAs will become a real alternative to the 
National Curriculum and Assessment plans. The author discusses the extent to which ROAs can 
be integrated as a pivotal feature of school life if they are merely used as the basis for discussion 
of national assessments 

lay 
Petrusa 
Harker 
Andolsek 
2007 

Evaluation Graduate medical 
education 

This article evaluates the creation of a specialty specific portfolio that can be used by several 
different residency programs to document resident competence during a given rotation. Three 
different disciplines (anaesthesiology, surgery and medicine) worked together to create a critical 
care medicine portfolio. The curriculum requirements for critical care medicine and organized 
these requirements into the six ACGME core competencies and then developed learner led 
exercises were developed. Creation of specialty specific portfolio was found to reduce redundancy 
between disciplines, allow for increased time to be spent on the development of exercises specific 
to rotation objectives, and aid program directors in the collection of portfolio entries for each 
resident over the course of a residency 

Colbert 
Ownby 
Butler 
2008 

Literature review Graduate medical 
education 

 The purpose of this article is to (a) review the literature on portfolio use in graduate medical 
education; (b) examine efficacy of portfolio use, based upon studies in the field; and (c) offer a 
discussion of considerations for implementing portfolios.  Two searches of PubMed, OVID, 
JSTOR, SCOPUS, and FirstSearch Wilson Select were conducted between October 2006 and 
April 2007 to identify studies and articles related to portfolio usage. Thirty-nine articles met criteria 
and were reviewed. There is wide variation in how portfolios are utilized within U.S. residency 
programs. The challenge for graduate medical education is to create consensus on the definition 
and purpose of portfolios, such that best practices in portfolio implementation and assessment can 
be achieved 

Dannefer 
Henson 
2007 

Descriptive Undergraduate medical 
students 

The purpose of this article is to describe the design of a portfolio approach to a comprehensive, 
competency-based assessment system that is fully integrated with the curriculum to foster an 
educational environment focused on learning. The educational design goal of the Cleveland Clinic 
Lerner College of Medicine of Case Western Reserve University was to create an integrated 

1 
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educational program-curriculum and instructional methods, student assessment processes, and 
learning environment-to prepare medical students for success in careers as physician 
investigators. The first class in the five-year program matriculated in 2004. To graduate, a student 
must demonstrate mastery of nine competencies: research, medical knowledge, communication, 
professionalism, clinical skills, clinical reasoning, health care systems, personal development, and 
reflective practice.The portfolio provides a tool for collecting and managing multiple types of 
assessment evidence from multiple contexts and sources within the curriculum to document 
competence and promote reflective practice skills. This article describes how the portfolio was 
developed to provide both formative and summative assessment of student achievement in 
relation to the program's nine competencies 

Davies 
Khera 
Stroobant 
2005 

Descriptive and 
informed opinion 

Post graduate medical 
education 

 This paper describes what a portfolio is, summarises the evidence for their use in appraisal and 
assessment, and provides guidance on the collection of evidence for revalidation purposes. In 
addition, it explores the distinction between appraisal and revalidation. Some evaluation data on 
perceived benefits and drawbacks by participants in appraisal in a paediatric setting is also 
included to inform conclusions and thoughts on planning for the future 

Davis 
Ponnamperuma 
2005 

Questionnaire Undergraduate medical 
students 

 The objectives of this study were to identify and analyse students' attitudes to the portfolio 
assessment process over time.  A questionnaire containing statements and open questions was 
used to obtain feedback from students at the University of Dundee Medical School, Scotland. The 
responses to each statement were compared over 4 years (1999, 2000, 2002 and 2003). 
Response rates were 83% in 1999, 70% in 2000, 89% in 2002 and 88% in 2003. A major finding is 
that students perceived that portfolio building heightened their understanding of the exit learning 
outcomes and enabled reflection on their work. Student reactions to the portfolio process were 
initially negative, although they appreciated that senior staff took time to become familiar with their 
work through reviewing their portfolios. Student attitudes became more positive over the 4 years 
as the process evolved. Although portfolio assessment was recognised as supporting student 
learning, portfolio building was perceived to interfere with clinical learning as a result of the 
excessive amounts of paper evidence required. The conclusions were: paperwork should be kept 
within manageable limits. A student induction process that highlights the importance of providing 
evidence for achieving all learning outcomes, not just theoretical knowledge and skills, may be 
helpful in allaying student concern over portfolio building and assessment and support preparation 
for lifelong learning and reflective clinical practice 

Davis 
Friedman Ben-David 
Harden 
Howie 
Ker 
McGhee 
Pippard 
Snadden 
2001 

Evaluation Undergraduate medical 
students 

The introduction of an outcome-based approach to education at Dundee Medical School in 
Scotland instigated a search for assessment methods that would appropriately assess the 
students' achievements in terms of the learning outcomes. Portfolio assessment has been 
developed for this purpose and has been adopted for the summative assessment of students in 
their final examination in Dundee. The contents of the portfolio and the assessment process have 
been defined and the first cohort of students to be assessed in this way has been studied. The 
evaluation of the approach demonstrated strong staff support. Students were also positive 
although with some reservations. It is concluded that portfolio assessment is a powerful approach 
to assessing a range of curriculum outcomes not easily assessed by other methods and is worthy 
of inclusion in the assessor's toolkit 

Deitte Informed opinion Graduate medical As medical education and continuous professional development shift toward an outcomes-based 
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2008 education model, there is increasing focus on the documentation of physician self-assessment and a 
commitment to lifelong learning. The Accreditation Council for Graduate Medical Education is 
helping prepare trainees for these changes by increasing the focus of graduate medical education 
on outcomes through the development of the 6 competencies. As part of this process, the learning 
portfolio is a new component of the Accreditation Council for Graduate Medical Education 
radiology residency program requirements. The purpose of this article is to familiarize the reader 
with the role of portfolios in medical education and to discuss strategies for the implementation of 
learning portfolios in a residency education program 

Driessen 
Van tartwijjk 
Van der Vleuten 
Wass 
2007 

Literature review Medical education This review aims to examine the effectiveness of portfolios, we searched PubMed and EMBASE 
using the keyword 'portfol*', PsychInfo and ERIC using the keywords 'portfol*' and 'medical 
education' and references of retrieved papers for empirical studies on portfolios in all phases of 
medical education. Thirty of 1939 retrieved papers met the inclusion criteria and were analysed. 
Data were collated against the research question, number of subjects, design, setting, findings and 
limitations, purpose and content, mentoring and assessment. We analysed impact using a 
modified version of Kirkpatrick's hierarchy.  Because differences across studies precluded 
statistical meta-analysis, the data were analysed by context, goals and procedure. Positive effects 
were strongest in undergraduate education. Important factors for success were: clearly 
communicated goals and procedures; integration with curriculum and assessment; flexible 
structure; support through mentoring, and measures to heighten feasibility and reduce required 
time. Moderately good inter-rater reliability was reported and global criteria and discussions among 
raters were beneficial. Formative and summative assessment could be combined. Without 
assessment, portfolios were vulnerable to competition from other summative assessment 
instruments.  For portfolios to be effective in supporting and assessing competence development, 
robust integration into the curriculum and tutor support are essential. Further studies should focus 
on the effectiveness and user-friendliness of portfolios, the merits of holistic assessment 
procedures, and the competences of an effective portfolio mentor 

Driesssen 
Van Tartwijk 
Vermunt 
Van der Vleuten 
2005 
 

Quantitative 
statistical analysis 
of portfolio 
assessment 

Undergraduate medical 
education 

The portfolio is becoming increasingly accepted as a valuable tool for learning and assessment. 
The validity of portfolio assessment, however, may suffer from bias due to irrelevant qualities, such 
as lay-out and writing style. We examined the possible effects of such qualities in a portfolio 
programme aimed at stimulating Year 1 medical students to reflect on their professional and 
personal development. In later curricular years, this portfolio is also used to judge clinical 
competence. We developed an instrument, the Portfolio Analysis Scoring Inventory, to examine 
the impact of form and content aspects on portfolio assessment. The Inventory consists of 15 
items derived from interviews with experienced mentors, the literature, and the criteria for reflective 
competence used in the regular portfolio assessment procedure. Forty portfolios, selected from 
231 portfolios for which ratings from the regular assessment procedure were available, were rated 
by 2 researchers, independently, using the Inventory. Regression analysis was used to estimate 
the correlation between the ratings from the regular assessment and those resulting from the 
Inventory items. Inter-rater agreement ranged from 0.46 to 0.87. The strongest predictor of the 
variance in the regular ratings was 'quality of reflection' (R 0.80; R2 66%). No further items 
accounted for a significant proportion of variance. Irrelevant items, such as writing style and lay-
out, had negligible effects. The absence of an impact of irrelevant criteria appears to support the 
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validity of the portfolio assessment procedure. Further studies should examine the portfolio's 
validity for the assessment of clinical competence. 
 

Elwyn 
Carlisle 
Hocking 
Smail 
2001 

Qualitative 
observation 

Interprofessional education This study aimed to test the feasibility of introducing practice and professional development plans 
using a centrally sponsored project in Wales.  All 541 practices in Wales were alerted to the 
project and invited to apply. The project framework was designed by an educational department 
and conceptualised as the development of personal portfolios linked to one key organisation 
change in each practice, facilitated by external consultants who would typically hold workshops or 
other events. An independent researcher using non-participant observation techniques at 
workshops and practices undertook documentary analysis and fieldwork in four health authorities. 
This work supports the view that organisational development has considerable potential for 
bringing about effective change, and individual contributions could form a valuable component of 
personal portfolios. We believe that the existing structures in education and management in the 
health service are not yet able to support these processes. Evidence from the fields of risk 
management and quality improvement all point to the need to develop effective organisational 
systems and the results of this feasibility study indicate that alternative models of sustaining 
organisational development need careful evaluation 

Forker 
McDonald 
1996 
 

Informed opinion Nurse education 
 

Earlier article have presented the importance of developing programs of assessment designed to 
measure knowledge and abilities basic to community-focused healthcare practice. In the field of 
assessment, considerable attention recently has been given to what has come to be called 
"alternative assessment" methods. Alternative assessment formats offer the possibility to more 
accurately assess a range of abilities, such as critical thinking, problem solving, and clinical 
decision making, that are fundamental to community-based nursing practice. The authors present 
one such alternative assessment method--portfolio assessment--and discuss its application to the 
measurement of student performance in a community-focused practice environment. 
 

Friedman Ben Davis 
Davis 

Case study Undergraduate medical 
education 

This guide is intended to inform medical teachers about the use of portfolios for student 
assessment. It provides a background to the topic, reviews the range of assessment purposes for 
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Harden 
Howie 
Ker 
Pippard 
2001 
 

which portfolios have been used, identifies possible portfolio contents and outlines the advantages 
of portfolio assessment with particular focus on assessing professionalism. The experience of one 
medical school, the University of Dundee, is presented as a case study. The current state of 
understanding of the technical, psychometric issues relating to portfolio assessment is clarified. 
The final part of the paper provides a practical guide for those wishing to design and implement 
portfolio assessment in their own institutions. Five steps in the portfolio assessment process are 
identified: documentation, reflection, evaluation, defence and decision. It is concluded that portfolio 
assessment is an important addition to the assessor's toolkit. Reasons for using portfolios for 
assessment purposes include the impact that they have in driving student learning and their ability 
to measure outcomes such as professionalism that are difficult to assess using traditional 
methods. 

Gadbury-Amyot 
Holt 
Overman 
Schmidt 
2003 

Quantitative 
analysis of portfolio 
assessment 

Undergraduate dental 
students 

This study examined the validity and reliability of portfolio assessment using Messick's unified 
framework of construct validity. Theoretical and empirical evidence was sought for six aspects of 
construct validity. Seven faculty raters evaluated twenty student portfolios using a primary trait 
analysis scoring rubric. A significant relationship (r = .81-.95; p < .01) between the seven 
subscales in the scoring rubric demonstrates measurement of a common construct. There was a 
significant relationship between portfolios and GPA (r = .70; p < .01) and the NBDHE (r = .60; p < 
.01). The relationship between portfolios and the Central Regional Dental Testing Service 
(CRDTS) examination was both weak and nonsignificant (r = .19; p > .05). A fully crossed, two-
facet generalizability (G) study design was used to examine reliability. ANOVA demonstrated that 
the greatest source of variance was the scoring rubric itself, accounting for 78 percent of the total 
variance. The smallest source of variance was the interaction between portfolio and rubric (1.15 
percent). Faculty rater variance accounted for only 1.28 percent of total variance. A phi coefficient 
of .86, analogous to a reliability coefficient in classical test theory, was obtained in the decision 
study by increasing the subscales to fourteen and decreasing faculty raters to three. In conclusion, 
the pattern of findings from this study suggests that portfolios can serve as a valid and reliable 
measure for assessing student competency 

Kalet 
Sanger 
Chase 
Keller 
Schwartz 
Fishman 
Garfall 
Kitay 
2007 

Descriptive 
evaluation 

Undergraduate medical 
students 

The authors developed and implemented a program built around a Web-based Professional 
Development Portfolio (PDP) to assess and document professional development in medical 
students at New York University School of Medicine. This program requires students to regularly 
document their professional development through written reflections on curricular activities 
spanning preclinical and clinical years. Students post reflections, along with other documents that 
chronicle their professional growth, to their online PDP. Students meet annually with a faculty 
mentor to review their portfolios, assess their professional development based on predetermined 
criteria, and establish goals for the coming year. In this article, the authors describe the 
development of the PDP and share four years of experience with its implementation. We describe 
the experiences and attitudes of the first students to participate in this program as reported in an 
annual student survey. Students' experiences of and satisfaction with the PDP was varied. The 
PDP has been a catalyst for honest and lively debate concerning the meaning and behavioral 
manifestations of professionalism. A Web-based PDP promoted self-regulation on an individual 
level because it facilitated narrative reflection, self-assessment, and goal setting, and it structured 
mentorship. Therefore, the PDP may prepare students for the self-regulation of the medical 
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profession--a privilege and obligation under the physician's social contract with society 
Lewis 
Barker 
2007 

Descriptive and 
informed opinion 

Medical education This article describes an outline for the development of a medical educator's portfolio, including an 
electronic version. Guidelines for the development of an educational portfolio focusing on medical 
education are provided, including design, format, and content. An electronic version of the 
portfolio, which combines flexibility and ease of revision, is also described, including formats for 
publication and distribution. Student reflections on the e-portfolio are presented, and potential 
applications of the e-portfolio in medical education are described. CONCLUSION: We believe that 
portfolio development is a valuable application that provides rich documentation of participants' 
educational history, accomplishments, and intellectual property as related to their professional 
learning and growth 

Lenno 
2008 

Descriptive survey Education students This descriptive study examined the attitudes of the College of Education (teacher preparation) 
Faculty of the California State University (CSU) towards the use of electronic portfolios as a high-
stakes assessment of teacher candidates for the purpose of awarding teaching credentials. The 
study used a Semantic Differential Technique; developed by Osgood, Tannenbaum, and Succi in 
the 1950s and uses Likert-like scales to quantify respondents connotative or affective meaning 
towards concept prompts presented in an online survey. The study surveyed 967 full-time tenured 
faculty, full-time tenure track faculty, full-time lecturers/instructors, and part-time 
lecturers/instructors at 22 of the 23 CSU campuses between the 23rd of October and the 23rd of 
December 2004. There were 108 valid response sets to the survey invitation. The purpose of the 
study was to answer the following research questions: (1) What are the attitudes (affective 
meanings) of CSU College of Education (teacher preparation) faculty towards the concepts 
pertaining to electronic portfolios as high-stakes assessment tools? (2) To what extent, if at all, are 
there relationships between attitudes to specific concepts relating to the use of electronic portfolios 
as a high-stakes assessment tool? (3) To what extent are there differences between specific 
attitudes towards electronic portfolios and demographic data (gender, age range, years teaching, 
self use of electronic/traditional portfolios, college use of electronic/traditional portfolios, 
employment status)? The results indicate that while the respondents do not have negative 
attitudes towards electronic portfolios or the concepts associated with them, they do not view the 
concepts associated with high-stakes assessments, large-scale assessments, or mandatory 
implementation of electronic portfolios favorably. As the CSU system looks at implementing 
electronic portfolios on a system wide basis each campus will need to undergo significant cultural 
change if these implementations are to be successful. While the results are promising in terms of 
positive attitudes towards portfolios in general, it is anticipated that even with significant support 
from campus and system leadership that true organizational change will require a significant 
investment of time and resources.  

Mcmullan 
Endacott 
Gray 
Jasper 
Miller 
Scholes 
Webb 

Literature review Nurse education The literature review presented here was conducted as part of an English National Board for 
Nursing, Midwifery and Health Visiting funded project to evaluate the use of portfolios in the 
assessment of learning and competence. Initial consideration of the topic revealed the need to 
clarify the terminology and approaches used to assess competence using portfolios, and therefore 
the literature review was conducted to inform the study. AIMS: To clarify definitions, theoretical 
bases and approaches to competence and the use of portfolios in the assessment of learning and 
competence in nursing education.  A comprehensive literature review was conducted using the 
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2003 CINAHL and MEDLINE databases and the keywords competenc*, portfolios and nursing. Articles 
published in the period 1989-2001 in English were obtained and their reference lists scrutinized to 
identify additional references. Twenty articles were found using a combination of the keywords 
competenc* and portfolios, and 52 using the combination portfolios and nurse education. Articles 
were included in the review if they focused on the use of portfolios in nursing, and those 
concerned with professional or transitional portfolios were excluded. This article will analyse 
definitions of and approaches to competence and its measurement and to portfolios and their use 
as discussed in the articles identified.  Three approaches to competence were identified, each with 
its appropriate forms of assessment. With regard to portfolios, a number of definitions were again 
found, but there was a consensus that the theoretical basis of their use is theories of adult 
learning. A number of reasons for and advantages and disadvantages of their use were found, as 
well as varying ideas about what a portfolios should consist of and how it should be assessed. A 
holistic approach to competence seems to be compatible with the use of portfolios to assess 
competence in nursing students, but the concept and its implementation is still evolving. A variety 
of assessment methods are needed for assessment and portfolios appear to have the potential to 
integrate these. Reflection is an essential component of a portfolio, as are the student-teacher 
relationship and explicit guidelines for constructing the portfolio. Issues of rigour in assessment of 
portfolios need to be addressed, but the assessor's professional judgement will inevitably enter 
into this assessment 

Melville 
Rees 
Brookfield 
Anderson 
2005 

Quantitative 
analysis of high 
stakes portfolio 
assessment 

Specialist registrars  This study analyses the value for assessment of Royal College of Paediatrics and Child Health 
introduced portfolios using Bigg's SOLO criteria to devised a marking scheme based on 6 domains 
of competence: clinical, communication, teaching and learning, ethics and attitudes, management 
and evaluation, and creation of evidence.  portfolios were rated according to quality of evidence 
presented and expectations by year of training. Trainee performance was assessed in the annual 
record of in-training assessment (RITA) interview. Specific advice based on the results of the first 
portfolio assessments was circulated to all trainees, instructing them to increase the structure and 
decrease the bulk of portfolios. A second sample of portfolios was reviewed a year later, using 
similar evaluations, to determine the effects. : A total of 76 portfolios were assessed in year 1 by a 
single rater; 30 portfolios were assessed in year 2 by 2 independent raters. The quality of 
documentation improved from year 1 to year 2 but there was no significant increase in portfolio 
scores. The inter-rater correlation coefficient of the portfolio assessment method was 0.52 
(Cohen's kappa 0.35). The inter-rater correlation coefficient of the RITA interview was 0.71 
(Cohen's kappa 0.38). There was moderate inter-assessment correlation between portfolios and 
RITA interviews (kappa 0.26 in year 1 and 0.29 in year 2). Generalisability analysis suggested that 
5 successive ratings by a single observer or independent ratings by 4 observers on the same 
occasion would be needed to yield a generalisability coefficient > 0.8 for overall portfolio rating.  
This method of portfolio assessment is insufficiently reliable as a sole method for high stakes, 
single-instance assessment, but has a place as part of a triangulation process. Repeated portfolio 
assessment by paired observers would increase reliability. Longer term studies are required to 
establish whether portfolio assessment positively influences learner behaviour 

O’Sullivan 
Reckase 

Descriptive Psychiatry residents  This paper describes assessment of the reliability and validity of portfolios in a psychiatry 
residency program. This was a cross-sectional study across 4years of residency education. Using 
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McClain 
Savidge 
Clardy 
2004 

guidelines, 18 residents assembled portfolios containing five entries chosen from 13 skills. Trained 
raters scored the portfolios. Residents and faculty were interviewed about their perceptions. 
Generalizability results indicated five entries and two raters were sufficient for relative decisions. 
Six entries or a third rater would be sufficient for absolute decisions. Portfolio scores tended to 
improve with years of training and correlated with psychiatric knowledge but not clinical 
performance. Residents and faculty identified benefits to assembling a portfolio. Portfolios 
incorporate tasks embedded in the residency to provide evidence of resident competency. The 
results support that the score is reliable and valid. 
 

Omar 
2006 

Action research International students  The purpose of this research is to describe an action research project that proposed, monitored 
and evaluated the introduction of a learning portfolio used to replace examinations that were 
formerly used to assess the core courses.  An action research project was undertaken to find out 
whether the introduction of a portfolio was successful and what could be improved in the process 
of its implementation. FINDINGS: The findings indicate that portfolios are effective to support and 
assess the academic development of international students.  The introduction of a portfolio to 
replace written examinations in the NCIHD was welcomed by all concerned 

Overeem 
Faber 
Arah 
Elwyn 
Lombarts 
Wollersheim 
Grol 
2007 
 

Literature review Postgraduate doctors The aim of this study was to systematically evaluate the feasibility of methods, the psychometric 
properties of instruments that are especially important for summative assessments, and the 
effectiveness of methods serving formative assessments used in routine practise to assess the 
performance of individual doctors.  search was based on the MEDLINE (1966-January 2006), 
PsychINFO (1972-January 2006), CINAHL (1982-January 2006), EMBASE (1980-January 2006) 
and Cochrane (1966-2006) databases for English language articles, and supplemented this with a 
hand-search of reference lists of relevant studies and bibliographies of review articles. Studies that 
aimed to assess the performance of individual doctors in routine practise were included. Two 
reviewers independently abstracted data regarding study design, setting and findings related to 
reliability, validity, feasibility and effectiveness using a standard data abstraction form.  A total of 
64 articles met our inclusion criteria and  6 different methods of evaluating performance were 
observed: simulated patients; video observation; direct observation; peer assessment; audit of 
medical records, and portfolio or appraisal. Peer assessment is the most feasible method in terms 
of costs and time. Little psychometric assessment of the instruments has been undertaken so far. 
Effectiveness of formative assessments is poorly studied. All systems but 2 rely on a single 
method to assess performance. There is substantial potential to assess performance of doctors in 
routine practise. The longterm impact and effectiveness of formative performance assessments on 
education and quality of care remains hardly known. Future research designs need to pay special 
attention to unmasking effectiveness in terms of performance improvement. 

Pitts  
Coles 
Thomas 
1999 

Evaluation of 
reliability 

Prospective GP trainers This paper reports a project that assessed a series of portfolios assembled by a cohort of 
participants attending a course for prospective general practice trainers. The reliability of 
judgements about individual 'components', together with an overall global judgement about 
performance were studied. : NHSE South & West, King Alfred's College, Winchester and Institute 
of Community Studies, Bournemouth University. SUBJECTS: Eight experienced general practice 
trainers recruited from around Wessex, which incorporates Hampshire, Dorset, Wiltshire and the 
Isle of Wight.  The reliability of individual assessor's judgements (i.e. their consistency) was 
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moderate, but inter-rater reliability did not reach a level which could support making a safe 
summative judgement. The levels of reliability reached were similar to other subjective 
assessments and perhaps reflected individuality of personal agendas of both the assessed and 
the assessors, and variations in portfolio structure and content.  Suggestions for approaches in 
future are made 

Rees 
Sheard 
2004 

Quantitative 
analysis of portfolio 
assessment 

Undergraduate medical 
students 

 This study aims to determine the reliability of assessment criteria used for a portfolio at the 
University of Nottingham. METHODS: Two independent analysts assessed a random sample of 
portfolios (n = 100, 49.5%) using criterion-referenced assessment. Students' performances were 
examined against subjective items in five areas: 1) portfolio structure, 2) level of critical reflection, 
3) level of skills development, 4) use of documentary evidence, and 5) use of relevant literature. 
These subjective judgements were later converted into quantitative scales ranging from 0 to 3 so 
that interrater reliability could be established. The level of agreement between the two analysts for 
the total percentage score was established using an intraclass correlation coefficient and for the 
individual items using weighted kappa coefficients.  The level of agreement between the two raters 
for the total percentage score was 0.771 (95% CI = 0.678, 0.840), as measured by an intraclass 
correlation coefficient. The levels of agreement between the two raters for the individual items of 
the assessment criteria ranged from kappa=0.359 (item 3) to kappa=0.693 (item 4).This study 
provides some support for the summative assessment of portfolios. The findings suggest that 
discussion and negotiation between independent assessors can enhance the reliability of 
assessment criteria. Therefore, medical educators are encouraged to use such procedures in the 
summative assessment of portfolios 

Saunders 
1997 

Questionnaire Students in higher 
education 

Examined the attitudes and opinions of students toward the National Record of Achievement's 
process of recording achievement while at school and the usefulness of the record of achievement 
(RoAs) document, particularly in application to higher education. The study also aims to determine 
students' expectations about how higher education will further develop their RoAs, and to identify 
any plans students may have to update the document. Questionnaire surveys were completed by 
535 students at the University of Glamorgan, University of Wales, Aberystwyth, University of 
Wales Institute, Cardiff, and Swansea Institute of Higher Education. Findings show an overall 
positive response to recording achievement in school, but only a limited use of RoAs while 
planning for and applying to higher education. Ss were generally keen to update their RoAs in 
college, and were most likely to use them in the future when applying for jobs or further courses. 
Significant differences based on country, gender and types of course studied were found. 
(PsycINFO Database Record (c) 2008 APA, all rights reserved) 

Strumberg 
Farmer 
2008 

Descriptive  Medical education  This article describes and illustrates a conceptual framework for an approach termed capability-
based portfolio assessment. Results and conclusions: Thinking about capability, i.e. the ability to 
perform in the real world, is needed for a contemporary curriculum and assessment design. A 
capability-focus will help students to integrate the foundations of medical practice with learning 
how to become a capable, reflective and life-long learner. A well-structured capability portfolio, 
regularly presented and reviewed, will be a useful tool to guide the journey, and should have the 
potential to help drive deep learning and allow the assessment of capabilities that are hard to 
assess using conventional approaches. Assessment based on portfolio approaches should not 
equate to increasing the overall assessment burden as it will reduce the need for more traditional 
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assessment methods 
Webb 
Endacott 
Gray 
Jasper 
McMullan 
Scholes 
2003 

Case study 
evaluation 

Nurse education The purpose of this paper is to discuss how portfolio assessment processes should be evaluated.  
Articles in the nursing literature discuss the use of validity and reliability as criteria for evaluating 
portfolio assessment processes, and recommendations include tighter specification of grading 
criteria, a standardized national approach to assessing clinical competence in nursing students, 
and inter-rater reliability checks. On the other hand, some general practitioner educators suggest 
that these may not be the appropriate criteria because the nature of the evidence in portfolios is 
descriptive and judgement-based rather than quantifiable. Drawing on multi-method case study 
data from a recent study evaluating the use of portfolios in the assessment of learning and 
competence in nursing education in England, we suggest that criteria developed to evaluate 
qualitative research may be more appropriate for evaluating portfolio assessment processes.  
Multiple sources of evidence from the varied perspectives of students, teachers, practice 
assessors and external examiners are tapped as part of the portfolio assessment process. 
Tripartite meetings between students, teachers and clinical assessors to review placements are 
crucial in verifying both the written evidence and students' ability to communicate and critically 
analyse their performance. The variety of evidence collected would potentially allow monitoring, 
using qualitative research evaluation criteria, both of the portfolios themselves and the systems by 
which they are monitored and evaluated. However, not all this information is collected consistently 
and systematically, as called for in curriculum documents. Use of qualitative research evaluation 
criteria offers a potentially productive way forward in evaluating portfolio assessment processes 
but some aspects of current practice need to be tightened, particularly double marking, internal 
moderation and external examining. 

 
Wilkinson 
Challis 
Hobma 
Newble 
Parboosingh 
Sibbald 
Wakeford 
2002 

Descriptive Medical education This paper discusses some of the issues involved in developing such a system. To provide a 
complete picture of an individual doctor's practice, we suggest that a portfolio should encompass: 
(1) evidence covering all three domains of patient care, personal development and context 
management; (2) evidence that the person continuously undertakes critical assessment of their 
own performance, identifies and prioritises areas requiring enhanced performance and takes 
action to improve them as appropriate; (3) evidence that has been generated by assessments that 
are acceptably reliable, and (4) evidence which, taken in its entirety, is sufficient, valid, current and 
authentic. We include a suggested outline of the components of such a portfolio and suggest some 
criteria to determine the effectiveness of learning cycles. Portfolio reliability and validity requires 
sufficient evidence on which to base a judgement combined with reliable processes. Carefully 
specified portfolios can contribute to a system that ensures all doctors take an active part in 
identifying and meeting their own learning needs. Such a system, if properly implemented, would 
have a greatly beneficial impact on continuous quality improvement for the profession in general 
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ISF Interview Scoring Form 
ISS Interview Score Sheet 
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1.  Introduction 

The NHS Next Stage Review states ‘Current arrangements for recruitment to Foundation 
Programme training are perceived by many in the [medical] profession as not robust enough. 
New work needs to be undertaken to develop more reliable and valid selection methods for 
recruitment to these programmes’ (Darzi, 2008, paragraph 32), and directs the newly 
established Medical Education England to consider recruitment processes. The Medical 
Schools Council, as a key stakeholder in the transition of medical students into practice, has 
commissioned this literature review to identify methods and processes used for selection 
which may inform future directions in recruitment to Foundation Programme.  

1.1 Recruitment and selection to the UK Foundation Programme 

The Foundation Programme is young, having been introduced nationally only in 2005. One 
of its main initiatives was the introduction of a degree of centralisation in recruitment to 
postgraduate training posts which had previously been solely a matter for individual trainees 
and individual employers. With the introduction of the Foundation Programme, recruitment 
was through a national on-line application system, followed by local selection processes 
operated by Deanery-based Foundation Schools. The online Medical Training Application 
System (MTAS) required applicants to specify their preferred Foundation School, and give 
details of experience gained during their medical degree which were then rated by groups of 
assessors on a rating point scale, and an academic component indicated by their quartile 
ranking within their own medical school cohort. The Foundation School then may directly 
select high-scoring candidates, or have additional stages such as interviews or other 
assessments before selecting successful candidates.  

The process is therefore a mixture of the national (with General Medical Council oversight of 
medical schools, and Department of Health operation of the MTAS system), and the local 
(Medical Schools having their own curricula and assessment methods, and Foundation 
Schools having discretion on the final stages of selection). This variation may provide 
strength in a heterogeneous population of doctors, and an ability to tailor recruitment to local 
workforce requirements, but has also led to the need for improvement identified by Lord 
Darzi. The current process contains risks that comparisons between different candidates 
may not be based on sufficiently standardised criteria, and that those criteria may not 
provide sufficient indications of the strengths and weaknesses of different doctors. While all 
new graduates who are eligible for provisional registration with the General Medical Council 
are de facto competent in the eyes of the law, they will have different levels of competence, 
and selection methods need to be sufficiently diagnostic to allow Foundation Schools to 
identify those who have a ‘best fit’ for their programme, and any areas of risk which may 
need to be addressed to get the best from those trainees, and for those trainees’ education.  

1.2 Issues and methods in selection 

This review addresses a number of methods of selection. Many of these will be familiar, 
such as application forms, written examinations and tests, and interviews. However, these 
methods are not necessarily straightforward, and different types of interview for example will 
elicit different information, with different potential use. The choice of selection methods for 
Foundation Programme should be driven by a clear analysis of what is required for the job. 
In the same way as assessments should be ‘blueprinted’ against curriculum requirements 
(Crossley et al., 2002), effective selection requirements should be blueprinted, either by 
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gaining expert views (e.g. Janis & Hatef, 2008) or conducting an appropriate job analysis 
(Patterson et al., 2000; Patterson et al., 2008).  

Also, as with assessment, selection should be valid and reliable – that is, it should select on 
the basis of dimensions which are appropriate for the job to be done (blueprinting will help 
with this), and those dimensions should be consistent for all candidates. Marrin et al. (2004) 
found that those people involved in admissions (faculty, existing students and community 
representatives) valued validity and fairness as the most important elements of an 
admissions process. Reviews addressing issues of relevance and validity in a general, non-
clinical, recruitment context are provided by Hough and Oswald (2000) and Sacket and 
Lievens (2008).  

Many selection methods focus on the ‘non-cognitive’ elements of performance. This may 
include elements such as personality, communication and interpersonal skills, and other 
aptitudes which are not necessarily addressed by standard academic assessments. This is 
important for selection to Foundation Programme since, while it is likely that medical 
graduates fall into a relatively narrow range in terms of cognitive ability and knowledge base 
(a range restriction already present at entry to medical school; McManus, 2005), they are 
likely to have greater variance in terms of their wider, non-cognitive skills. As well as aptitude 
to do a job, selection may also have a role in identifying those likely to stay in a job (Barrick 
& Zimmerman, 2005).  

Methods are rarely used in isolation. Application forms, interviews, and other methods are 
used together to form a selection profile. In some cases this involves the review and 
integration of disparate evidence by a recruitment panel, while in others quantitative data 
may be integrated by a set formula leading to explicit ranking. An approach increasing in 
popularity is the use of ‘assessment centres’, whereby a battery of assessments are 
completed in one place, at one time. Some approaches to integration of disparate evidence 
use complex weighting algorithms to relate retrospective data to prospective performance 
(e.g. Kretier & Solow 2002, Suhayda et al., 2008, Hemaida & Kalb 2001, Pilon & Tandberg 
1997).  

Selection should also be sensitive to issues of diversity and equal opportunity. While for UK 
graduates many issues are better addressed at the point of selection to medical school (e.g. 
McManus, 1998), the Foundation Programme is also open to applicants from overseas 
(Trewby, 2005 [although pre-FP]), and selection methods must be fair and unbiased, in 
terms of gender, ethnicity or socioeconomic background. Dewhurst et al. (2007) found that 
ethnicity was a factor in outcomes on the Membership exam for the Royal College of 
General Practitioners. Statistical treatments of retrospective application data may allow 
diversity to be addressed without having to resort to explicit ‘positive discrimination’ (Kreiter 
et al., 2003). Other strategies may involve training recruitment or admissions staff on non-
cognitive selection methods (Price et al., 2008).  

1.3 Aims of the review 

The review aimed to look at the published literature with the intention of identifying a) what 
methods of selection have been used in clinical contexts, b) what relevance they may have 
for selection to the UK Foundation Programme.  
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2.  Method 

The review involved three main stages: database search, filtering by abstract, and detailed 
review.  

1. A comprehensive literature search was conducted across the most relevant 
databases (Medline, Embase, Psychinfo and ERIC) in accordance with the guidance 
developed for the Best Evidence Medical Education systematic reviews. The search 
strategies created were designed for maximum sensitivity (recall) to ensure that all 
efforts were taken not to overlook any papers of significance. The searches covered 
the last twenty years of research and did not limit results by geography, language or 
study methodology.  

Scoping strategies for each of the four databases were drawn up using the specific 
controlled vocabularies. Key papers of core relevance to the topic were then 
identified and the strategies were refined using combinations of controlled 
vocabularies, free text and search syntax. Strategies were finalised when they 
retrieved all the key papers known to be in each database. Initial full abstract lists 
were then visually scanned by the Information Scientist and clearly false hits were 
eliminated.  

Medline produced the largest number of results (8468) of which 762 were judged to 
have abstracts of potential relevance to the topic. The full Medline strategy is 
included as Appendix A. Embase returned 4697 hits of which 134 remained after 
duplicates with Medline were eliminated. Psychinfo produced 477, of which only 14 
were close matches and not duplicates. ERIC returned no further relevant results 
after duplicates were removed. The total number of citations across the databases 
was therefore 910.  

Searching for evidence on medical education topics is well known to be more difficult 
than searching on entirely medical or entirely educational topics. A comprehensive 
/sensitive strategy is nearly impossible for medical education topics without 
compromising specificity (precision); this group, compared to BEME systematic 
reviews, was faced with a typically large number of false hits in order to avoid missing 
key evidence.  

2. Filtering by abstract. Abstracts for all 910 papers (where the abstract was included in 
the database results) were read by a member of the research team, and considered 
against the inclusion criteria: 

• Clinical domain 

• Selection 

• Primary data 

• English language 

3 



Appendix M     Newcastle Literature Review 

• Peer reviewed article 

If a paper was felt to satisfy the criteria, or in cases where an abstract was not 
available but the title suggested it might do, the full paper was obtained from 
electronic journals, library hard copies, or inter-library loan. This reduced the total 
number of papers to 359. Papers which did not meet all the criteria, but were 
nonetheless of interest – for example review articles, or articles from non-clinical 
domains – were also obtained.  

3. Detailed review. Each of the obtained papers was read by a member of the research 
team, and content recorded on a pro-forma summarising the key points: aim, 
participants, design, results and conclusion, as well as any other notes. If a paper 
was not felt to be relevant following this review, a note was also made to this effect. 
Review papers, comments and editorials were not reviewed in detail, but were read 
to identify any salient points. The final number of papers reviewed in detail was 190.  
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3.  Results: Overview 

The review identified a range of studies looking at different elements of selection. Some 
areas found more literature, for example there were considerably more studies on interviews 
compared to on ‘white space’ questions.  

Some selection methods, of which interviews are the most obvious, are prospective. That is, 
they involve an active intervention on the part of the recruiting body to measure or assess 
dimensions. Others are retrospective, looking at prior evidence of skills or qualities in the 
form of academic performance or extra-mural activity. These retrospective methods may 
include a candidate’s ‘grade point average’ indicating their overall undergraduate academic 
performance, or letters of recommendation/references from supervisors.  

Many of the studies identified consider the effectiveness of different methods in terms of 
their relationship with later clinical or professional performance (a form of ‘predictive validity’ 
or ‘criterion validity’). In these cases attention should be paid to how specific findings may 
be. Caution should also be exercised where studies may have described a ‘predictive’ 
relationship, when simple correlations may have been described. These studies demonstrate 
a relationship between a measure and an outcome (e.g. interview scores and clinical 
performance) but they do not control for the effect of other measures (e.g. exam scores). 
Studies reporting regression results (rather than just correlation), typically assess the value 
of one measure in predicting performance, over and above what other measures predict 
(incremental predictive validity), e.g. an interview may be related to clinical performance, but 
may not predict clinical performance if exam scores are also used. Jargon has been avoided 
where possible.  

The review is structured as follows: each broad class of method is presented as a self-
contained section, with any distinct types indicated by sub-heading, and a concluding 
summary of the issues raised and any common trend in findings. Within each class, there is 
much variation in method, so disparity in findings of different studies should not necessarily 
be taken to indicate inconsistency in that method per se. Many studies describe multiple 
methods, used in aggregate or sequentially. These are included only once, so although each 
section is free-standing, there are cross-overs between the methods.  
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4.  Interviews  

The employment interview has been and remains the most widely used method of personnel 
selection (Barclay, 1999; Garman & Lesowitz, 2005). In medicine, Nayer (1992) reported 
that interviews are part of the admissions process in 99% of US medical schools and 
surveys of programme directors indicate that they place considerable weight on interviews 
when making admission decisions (e.g. Johnson & Edwards, 1991). Interviews are often 
included in the selection process as an opportunity to assess the non-cognitive attributes of 
applicants (Otero et al., 2006), which are regarded as critical to success as a medic, as 
reflected by their inclusion in the accreditation guidelines of the General Medical Council in 
the UK, the American Board of Medical Specialties, the Accreditation Council for Graduate 
Medical Education in the US, and CanMEDS 2000 in Canada (Harris & Owen, 2007). 
Historically, interviews have been regarded as invalid, unreliable predictors of job 
performance prone to several biases (Guion, 1998), but more recent developments have led 
to considerable improvements in the validity of this enduring selection procedure.  

Interviews broadly include any recruitment measure which involves the oral questioning of a 
candidate. There is considerable variation in how interviews are conducted: one-to-one or 
with a panel, tightly structured and standardised or entirely at the discretion of the 
interviewer, brief interactions or long and detailed question and answer sessions, with highly 
trained and skilful interviewers or untrained novices, and face-to-face or over the telephone 
or via videoconferencing. In addition, the purpose of the interview may vary, with some 
organisations viewing them as a recruitment exercise and others focusing on assessment of 
candidates against pre-determined competencies.  

Structure in interviews is one of the most critical moderators of its success in the prediction 
of performance (e.g. Huffcutt & Arthur, 1994). Research has consistently demonstrated that 
structured interviews typically have higher predictive and concurrent validity than 
unstructured interviews (e.g. McDaniel, Whetzel, Schmidt, & Maurer, 1994; Wiesner & 
Cronshaw, 1988). However, there is some ambiguity over how structure is conceptualised 
and operationalised. Campion, Palmer, & Campion (1997) defined interview structure as 
“any enhancement of the interview that is intended to increase standardization or otherwise 
[assist] the interviewer in determining what questions to ask or how to evaluate responses” 
(p.656); and Huffcutt and Arthur (1994) described it as “the reduction in procedural variance 
across applicants, which can translate into the degree of discretion that an interviewer is 
allowed in conducting the interview” (p.186).  

Despite evidence of their low reliability and validity, unstructured interviews are still used for 
selection purposes. In a recent survey of pharmacy colleges in the US, only 13% of those 
that interviewed applicants used a pre-defined list of questions (Joyner et al., 2007). 
Unstructured interviews do not use a standardised set of questions, do not have objective 
scoring protocols (Latif et al., 2004), and are often prone to biases that affect ratings 
(Patterson & Ferguson, 2007). For example, halo effects (where one positive characteristic 
of an applicant influences ratings of their other attributes), horn effects (where one negative 
characteristic of an applicant influences ratings of their other attributes), similar to me effects 
(applicants are rated more favourably if they are similar to the interviewers with respect to 
demographics/professional interests), leniency (interviewers tend to use the upper end of the 
rating scale), stringency (interviewers tend to use the lower end of the rating scale), first 
impressions, and stereotyping (Joyner et al., 2007; Patterson & Ferguson, 2007). Another 
important disadvantage of unstructured interviews is the lack of legal defensibility (Posthuma 
et al., 2002).  
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Patterson and Ferguson (2007) described key features of a structured interview: 1) 
questions are directly related to the person specification (which is based on a thorough job 
analysis); 2) the same questions are asked of each candidate and follow-up questions may 
be used to elicit evidence but prompting is limited; 3) questions are designed to be 
situational, competency-based, biographical, or knowledge-based, and should be relevant; 
4) interviews are longer or include a larger number of questions; 5) minimise the input of 
ancillary information (e.g. CVs, application forms, test scores); 6) only allow questions from 
the candidates after the interview, once ratings have been made; 7) score each response 
individually using standardised rating scales; 8) use detailed anchored rating scales and take 
notes to justify rating (based on evidence, not inference; 9) use multiple interviewers where 
possible (whilst still ensuring efficiency); and 10) train interviewers extensively to increase 
reliability. Empirical and theoretical support for these elements is described in Campion et al. 
(1997) and structured interviews have a greater degree of legal defensibility if a selection 
system is challenged (Posthuma et al., 2002).  

Two types of questions are frequently used in structured interviews, in addition to questions 
asking about specific knowledge and biographical experience: competency-based and 
situational. Competency-based interview (CBI) questions ask candidates to give examples of 
their behaviours and actions in a specific situation (i.e. tell me about a time when…) and are 
based on the notion that the best predictor of future performance is past behaviour. 
Situational interviews (SI) present hypothetical situations and ask candidates to describe 
what actions they would take (i.e. what would you do if…?). Outside of medicine, meta-
analytic evidence suggests that both CBI and SI are able to predict job performance 
(Huffcutt et al., 2004; McDaniel et al., 1994), although Huffcutt et al. (2004) found that SI 
validity was moderated by job complexity (such that validity decreased as job complexity 
increased), but CBI validity was not affected by job complexity.  

This chapter will review studies on interviews that investigate issues relating to the reliability, 
validity, user reactions, and implementation of interviews. They will be summarised in 
discussion sections, alongside some additional research from non-medical fields. A final 
conclusion offers an overview of the findings.  

4.1 Studies investigating the reliability of interviews 

O’Neill et al. (2009) examined the reliability of components of the selection process at a 
medical school in Denmark. Applicants (n = 307) took part in a 25 minute semi-structured 
interview to assess a range of attributes (e.g. subject interest, social skills, stress tolerance), 
scored by two independent raters. They reported good reliability for the interview 
(generalisability coefficient = 0.86), and the effect of raters was found to be small.  

Oosterveld and Cate (2004) investigated the reliability of an interview for selection into 
medical school in The Netherlands. A 20-minute interview, described as structured (but little 
information was given) was conducted by a panel of three trained interviewers. 
Generalisability coefficients showed good reliability (ranging from 0.74 to 0.83). Using 
generalisability theory, the authors predicted that reliability could drop to 0.60 with one rater 
(instead of a panel of three).  

Courneya et al. (2005) compared the reliability of a structured panel interview with an 
unstructured individual interview for selection into a Canadian medical school. Candidates (n 
= 33) were interviewed four times: 2 x unstructured individual interviews and 2 x 3-member 
structured panel interviews. In the unstructured interviews, there were no standard questions 
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and candidates were scored on eight standard criteria and one global ranking. In the 
structured interviews, standardised questions assessed key attributes (e.g. integrity), which 
were rated using a behaviourally-anchored rating scale. Inter-interviewer reliability for the 
unstructured interview was very low at 0.12, and inter-panel reliability for the structured 
interview was 0.52, although the panel interviewers had received more training. Interview 
scores assigned by each panel were significantly correlated (ranging from 0.42 for 
interpersonal skills to 0.64 for motivation). There was consistency within panels, with scores 
from all three members (representing clinicians, academics, and individuals from the 
community) predicting the final consensus score. There were no significant correlations 
between panel interview score and academic indices (e.g. GPA, MCAT), or between scores 
from the unstructured and structured interviews.  

Collins et al. (1995) studied the selection process in a medical school in New Zealand (see 
‘studies investigating the validity of interviews’ section for details). Candidates (n = 79) were 
interviewed twice – each time by a panel of two trained interviewers using a structured 
protocol. Each panel member independently rated the candidate then developed a 
consensus score. Scores in the two panel interviews were correlated (r = 0.67), although 
reliability indices were not calculated.  

Poole et al. (2007) examined relationships between predictors, including a structured 
interview, and the clinical and academic performance of dental students in Canada (see 
‘studies investigating the validity of interviews’ section for details). Two trained interviewers 
rated candidates on seven competencies, with inter-rater reliability of 0.67, although the 
same interview protocol has previously demonstrated higher inter-rater reliability (0.81).  

Gilbart et al. (2001) assessed reliability of an interview rating form based on 9 dimensions 
essential for successful performance in an orthopaedic surgery residency, and used in the 
selection of 66 candidates across 12 different orthopaedic surgical residency programmes in 
Canada. Candidates were scored on each dimension and given a score for ‘overall 
impression’. Interviewers independently rated each candidate, ranked all candidates, then 
final rank order was established by consensus. Interview format varied across institutions 
(structured/unstructured, no. of interviewers, duration). The internal consistency of the 9 
dimensions was moderately high at Cronbach’s alpha = 0.71. Inter-rater reliabilities (within 
panels, across raters) were low to moderate, but increased (from ICC = 0.45 to 0.67) as 
assessment became more global, with greater differentiation of candidates on global 
measures. Mean ICCs within programmes/across panels were 0.58 for the sum of 9 items, 
0.63 for overall impression score, and 0.63 for individual interviewer rank order; indicating 
moderate reliability in the ratings across interview panels in the same programme. 
Interestingly, no significant differences were found between reliabilities for programmes 
using structured versus unstructured interviews, although this finding is inconsistent with 
many other studies. Across different programmes, there were low correlations between 
scores given to the same candidate (ranging from 0.14 for the consensus final rank order to 
0.18 for the sum of 9 items and overall impression score). Results demonstrate low to 
moderate reliability between raters in the same panel, and moderate reliability across panels 
in the same programme. Ratings of the same candidate across different programmes were 
inconsistent, suggesting there is considerable variation between programmes in how they 
score candidates.  

Patrick et al. (2001) assessed the reliability and validity of a new structured interview for 
admission to a medical school residency programme (see ‘studies investigating the validity 
of interviews’ section for details). They reported good inter-rater agreement for the interview 
(2-person, 15-minute panel interview + 10-minutes to score using a behaviourally-anchored 
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rating form): the percentage of rater pairs whose scores differed by one point or less ranged 
from 82% to 98%.  

Harasym et al. (1996) assessed the inter-interviewer reliability and validity of interviewers’ 
judgements of non-cognitive traits in medical school applicants (using simulated actor-
candidates; see ‘studies investigating the validity of interviews’ section for details). Findings 
showed that interviewers were accurate in 56% of interviews. Good candidates were 
identified 67% of the time, average candidates 41%, and poor candidates 58%. 
Generalisability analysis found a large portion of variance (45%) in rating from one 
interviewer to the next. This variability is reflected in the generalisability coefficient of 0.51, 
which indicated only moderate inter-interviewer consistency in rating. Experienced 
interviewers were significantly more accurate (correctly rated more simulated candidates) 
than novice interviewers. As an aggregate, experienced interviewers correctly rated 70% of 
the interviews, whereas novice interviewers correctly rated 31% of the interviews.  

4.2 Discussion: Interview Reliability 

Research in the medical literature suggests that interviews can be moderately reliable, but 
there is considerable variability in reported reliabilities, and several examples of low reliability 
exist. Oosterveld and Ten Cate (2004) reported generalisability coefficients of between 0.74 
and 0.83 for a ‘structured’ interview (although few details were given on the interview 
format), indicating fairly good reliability, but they also calculated that reliability could drop to 
0.60 if they had used only one rater instead of three. O’Neill et al. (2009) found good 
reliability for a semi-structured admissions interview (G = 0.86). Poole et al. (2007) reported 
that a structured interview conducted by two trained interviewers had demonstrated a good 
inter-rater reliability of 0.81, but found that reliability dropped to 0.67 in their study, despite 
using the same interview protocol. Patrick et al. (2001) found good inter-rater agreement 
with a panel of two interviewers using a structured protocol, with between 82% and 98% of 
rater pairs assigning points that differed by one point or less (out of 5). However, Courneya 
et al. (2005) reported a very low inter-interviewer reliability of 0.12 for an unstructured 
interview and a higher inter-panel reliability of 0.52 for a structured interview. Although this 
demonstrated that adding structure to the interview improves its reliability, it also indicated 
that high reliability is not necessarily guaranteed by using a structured interview format. 
Gilbart et al. (2001) found low to moderate inter-rater reliability using a standardised rating 
form (ICC = 0.45-0.67) and moderate reliability across panels in the same programme (ICC 
= 0.58-0.63), but reported low correlations between interview scores and ranks assigned to 
the same candidates by different programmes (r = 0.14-0.18). Harasym et al. (1996) 
reported moderate inter-interviewer reliability overall (G = 0.51) but found that experienced 
interviewers could score candidates more accurately than novice interviewers.  

Studies in non-medical fields, such as occupational psychology, have also investigated 
interview reliability. In general, research also indicates that structuring interviews can 
improve reliability and that incorporating key elements of structure can improve reliability, as 
well as validity. In a widely cited review, Campion et al. (1997) proposed that increasing the 
standardisation of an interview with respect to questions, probes, rating and scoring 
protocols, ancillary information, interviewer training, and note-taking to support ratings, as 
well as using multiple interviewers, should improve reliability, as well as validity.  

4.3 Studies investigating the validity of interviews 
Goho & Blackman (2006) examined the predictive validity of interviews for academic and 
clinical performance in healthcare disciplines using a meta-analytic approach. Twenty 
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studies were included in the analysis: 19 of them reported on academic performance (total n 
= 4629) and 10 reported on clinical performance (total n = 1283). They found a mean 
weighted r=0.06 (95% confidence intervals: 0.03-0.08) for the predictive validity of interview 
performance in predicting academic success, indicating a very small effect of little practical 
value. They also reported a mean weighted r=0.17 for the validity of interview performance 
in predicting clinical performance, indicating a modest positive effect. The authors concluded 
that selection interviews do not effectively predict academic performance in healthcare 
disciplines, but have a modest capacity to predict clinical performance, although the effect 
size suggests that they may be of limited practical value.  

Altmaier et al. (1992) compared the predictive validity of a competency-based interview 
(CBI) and traditional selection interviews on different aspects of performance in US radiology 
residents four years later (n = 72, 48% participation rate). Regression analyses indicated 
that scores on the CBI added incremental predictive validity over and above unstructured 
traditional interviews. Traditional interviews together with research and publications 
predicted only 2% of the variance in one performance measure (a behavioural observation 
scale) but 26% of the variance was explained with the addition of the CBI. Faculty ratings 
from traditional interviews negatively predicted performance, whereas a component of the 
CBI positively predicted performance. Traditional interviews together with research and 
publications were also found to predict 4% of the variance in another performance measure 
(director’s evaluation form), which increased to 26% with the addition of the CBI. These 
results indicate that the CBI significantly added predictive validity to the selection process, 
whereas the unstructured traditional interview did not positively predict performance. Rather, 
higher scores on the faculty unstructured interview predicted poorer performance on the 
behavioural observation scale.  

Olawaiye et al. (2006) carried out a study to assess the predictive validity of a residency 
selection process for clinical performance at the end of the 1st postgraduate year. 
Candidates (n = 107) were interviewed, scored independently, and divided into 2 groups 
based on rank percentile: the top half (50-99%) and the lower half (0-49%). There was a 
significant correlation between rank percentile and total performance score (r = 0.60, p, 
0.001). Of those residents ranked in the top half group at selection, 12 out of 12 had a total 
performance score above 6 (out of 9). Only one out of 14 residents in the lower half had a 
total performance score above 6. The mean total performance score was higher and had 
significantly less variance in the top half group (mean=6.4, SD = 0.21) than the lower half 
group (mean= 5.3, SD =0.98). However, some of the attending physicians that evaluated 
residency performance may have also interviewed candidates (although these ratings were 
18 months apart) and interviewers had access to application information on the candidates’ 
cognitive attributes, which may have influenced their interview ranking.  

Hoad-Reddick et al. (1999) assessed the predictive validity of admissions interviews at a UK 
dental school. Candidates (n = 102) were rated by a panel of 3 trained interviewers on 6 
criteria (e.g. professionalism, leadership communication skills). Results showed that, during 
year 1, students with higher interview scores for leadership were less likely to fail (odds ratio: 
0.46, 95% CI: 0.22-0.98). None of the interview scores predicted failure during year 2 of 
dental school.  

Kinicki et al. (1990) assessed the relative effects of resume (CV) facts and interview 
observations on the selection of nurses (n = 312) at a US hospital, and their predictive 
validity for performance, organisational commitment and job satisfaction. Cues from the 
interview tended to dominate hiring decisions over resume credentials, but individual 
interviewers varied in how they used interview cues to make hiring decisions and no single 
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interviewer predicted job performance. Interviews significantly explained 11% of the variance 
in organisational commitment, and 13% of the variance in job satisfaction, but no single 
interviewer positively predicted these job attitudes, and one interviewer negatively predicted 
attitudes. This study provides some evidence for the predictive validity of aggregate-level 
interview ratings (across 4 interviewers) in predicting job performance, organisational 
commitment and job satisfaction.  

Basco et al. (2000) investigated the predictive validity of selection profiles from interview 
scores, as well as academic profiles (the grade point ratio and Medical College Admission 
Test scores), for third year OSCE performance of 222 medical students entering a US 
medical school. No significant correlations were found between rankings based on interview 
scores or academic profiles and OSCE performance. The study concluded that neither 
interviewer nor academic profiles predict performance on OSCEs.  

Basco et al. (2008) carried out a study to test whether admissions interviews predict 
interpersonal interactions between final year medical students (n = 221) and standardised 
patients at a US medical school. Interview scores were based on three one-on-one 
interviews to assess how well the applicant fits an ‘ideal physician’ profile (e.g. interpersonal 
skills, judgement, empathy). Results indicated that interviews had a weak but significant 
correlation with OSCE performance (r = 0.15, p<0.05 for ratings of interpersonal skills; r = 
0.13, p = 0.56 for overall performance). This suggests that admission interviews capture 
elements that have effects in clinical practice, but this small effect has limited predictive 
validity.  

Heintze et al. (2004) examined the relationships between a range of selection methods, 
including interviews, and performance at a dental school in Sweden. Dental students 
(depending on method, n = 74 to 191) were rated by trained interviewers who did not have 
access to any additional candidate information. Interview scores were negatively correlated 
with the proportion of courses failed (r = -0.25, p<0.05), but did not predict the proportion of 
courses failed over and above spatial ability tests. Interview scores were not related to 
results on a pre-clinical course in operative dentistry or to course drop-out/breaks in 
study/repetition of course work. However, interview scores were positively related to 
interpersonal competence in meetings with their supervisor (r = 0.31, p<0.05) and 
professionalism in patient interaction (r = 0.30, p<0.05), as rated by clinical supervisors and 
tutors during the course. Regression analyses found that all possible combinations of 
predictor variables failed to account for significant levels of incremental variance in social 
competence and empathy over and above a single predictor. These results suggest that 
interview scores are related to course failure and ratings of social competence and empathy 
in dental school, but that they may not predict incremental variance, over and above other 
admissions tools (ability tests, etc). However, these predictors were not actually used for 
selection, and students completing tests and interviews may not have taken them as 
seriously as if they had real consequences.  

Brothers and Wetherholt (2007) examined the relationships between selection criteria for 26 
surgical residents and subsequent performance at a US medical school. Personal 
characteristics scored at interview (e.g. motivation, professional integrity) were more strongly 
related to clinical performance (with correlations ranging from r = 0.21 with professionalism, 
to 0.46 with system-based learning) than were exam scores and GPA, which were 
negatively related to clinical performance. Frequency of residents being identified as a 
‘cause for concern’ was also negatively related to personal characteristics (r = -0.55). 
However, personal characteristics demonstrated no relationship with ABSITE scores and a 
weak negative relationship with ABS QE scores. This study indicated that non-cognitive 
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personal characteristics assessed at interview correlated with clinical performance, although 
relationships may be inflated as the surgical faculty provided both interview scores and 
clinical performance scores.  

Poole et al. (2007) examined the relationships between predictors, including scores on a 
carefully constructed competency-based structured interview, and the clinical and academic 
performance of dental students in Canada (n = 373). Two trained interviewers rated 
candidates on seven competencies, with inter-rater reliability of 0.67, although the same 
interview protocol has previously demonstrated higher inter-rater reliability (0.81). 
Correlational analyses indicated that the structured interview was significantly positively 
related to 3rd and 4th year clinical performance (r = 0.18, p<0.05; and 0.25, p<0.001, 
respectively), but not to other performance measures. When the correlations are corrected 
for range restriction and unreliability they rise to ρ = 0.31 for 3rd year and ρ = 0.44 for 4th year 
clinical performance. Interview scores also correlated with openness to experience (r = 0.19, 
p<0.001) and extraversion (r = 0.26, p<0.001), suggesting that candidates who are 
intellectually curious and gregarious tend to receive higher interview scores. This study 
suggests that clinical performance in dentistry is more closely related to structured interview 
scores, whereas academic performance in the early years of dental school is more 
associated with cognitive ability test scores.  

Harasym et al. (1996) assessed the inter-interviewer reliability and validity of interviewers’ 
judgements of non-cognitive traits in medical school applicants (using simulated actor-
candidates). Interviewers (n = 25; some experienced, some novice) conducted unstructured 
interviews with both real (n = 155) and simulated candidates (SC, n = 6), although 
interviewers were blind to which candidates were real vs. simulated. SCs portrayed poor, 
average and good candidates. Findings showed that interviewers were accurate (correctly 
rated SC performance) in 56% (20/36) of interviews. Good candidates were identified in 67% 
(8/12) of interviews, average candidates in 41% (5/12) and poor candidates in 58% (7/12). In 
the inaccurate ratings, incorrectly rated ‘good’ SCs were rated as average but never poor. 
But ‘poor’ candidates were rated as both average and poor. Average SCs tended to be rated 
incorrectly as poor. Experienced interviewers were significantly more accurate (correctly 
rated 70% of SC interviews) than novice interviewers (correctly rated 31% of SC interviews). 
The study suggested that unstructured interviews lack validity and that it is important to use 
experienced interviewers.  

Hayden et al. (2005) examined potential predictors of performance in an emergency 
medicine residency programme. Resident (n = 54) application data, including average 
interview scores, were submitted to regression analyses to predict faculty-rated performance 
at graduation (overall, clinical, and academic). Interview scores failed to predict success in 
the programme, although no details were given relating to the format and structure of the 
interview. Medical school attended and ‘distinctive factors’ (e.g. being a champion athlete or 
officer of a national organisation) predicted overall performance, and dean’s letter of 
recommendation predicted overall success in some analyses.  

Collins et al. (1995) studied the selection process at a medical school in New Zealand and 
examined scores on interviews, a group exercise, a school report from the principal, and 
national exam scores. Candidates (n = 79) were interviewed twice – each time by a panel of 
two trained interviewers using a structured protocol. Each panel member independently 
rated the candidate on seven non-cognitive attributes (e.g. communication, maturity). The 
group exercise and school report also assessed non-cognitive attributes. These three 
measures of non-cognitive attributes (interview, group exercise, and school report) were 
fairly highly correlated with each other (ranging from r = 0.43 to 0.62, p<0.0001), and were 
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not correlated with a national exam score. This provides some evidence that the non-
cognitive assessments measure similar attributes (convergent validity) which are not related 
to an academic test score (divergent validity).  

Metro et al. (2005) examined the relationships between application data, including interview 
scores, and performance after the first and second years of an anaesthesiology residency 
programme in the USA (n = 18). Few details are given on the format or structure of the 
interview, but applicants are assessed by residents and faculty (in 4-5 individual interviews). 
Interviewers rate applicants on several attributes (e.g. personality, intellect), and also rate 
their credentials (e.g. test scores, letters of reference) to inform the selection committee 
score. No significant correlations were found between the selection committee score and 
any of the performance indicators used during the residency, including faculty year-end 
evaluations and national percentile ranking on the In-Training Examination (ITE). Although 
the relationship between interview score and performance is not isolated in this study, the 
selection system of which the interview is a part failed to demonstrate any relationship with 
performance.  

Hall et al. (1992) investigated the nature of the relationship between admission interview 
scores and dean’s letter ratings with students entering a UK medical school (n = 62). 
Interview scores were based on both academic and non-academic criteria. Results showed 
a significant correlation between admission interview scores and dean’s letter rating (rs= .33, 
p = .001). The authors recommend the use of interviews as a way to identify applicants most 
likely to be strong, competitive performers (according to the Dean’s letter) in residencies four 
years later.  

Patrick et al. (2001) assessed the reliability and validity of a new structured interview for 
admission to a US medical school residency programme. In pairs, trained faculty 
interviewers (n = 73) interviewed 490 applicants to medical school. The predictive validity of 
the structured interview was tested alongside traditional admissions measures (GPA, 
Medical College Admissions Test [MCAT] scores, and an in-house evaluation form designed 
to assess non-cognitive attributes) to predict admission status (accept/reject/wait-list). Using 
regression analysis, the three traditional measures predicted 16% of the variance in 
admission status (p<0.001). The structured interview predicted an additional 20% of the 
variance in admission status (p<0.001), over and above that predicted by traditional 
measures. However, this study assessed admission status, not actual performance. The 
authors also examined the relationships between the predictors, but found low or no 
correlation between the traditional measures and the structured interview, suggesting that 
they measure different qualities. Interestingly, there were no correlations between interview 
scores and the in-house evaluation, despite both measuring non-cognitive attributes.  

Tran and Blackman (2006) investigated the validity of one on one interviews and group 
interviews for predicting academic potential (as measured by a cognitive ability test) in 91 
undergraduate students in the US. Participants were randomly assigned to take part in a one 
on one interview (10 minutes) or a group interview (30 minutes). In the group interview, 
everyone responded to a question from all three interviewers. Results showed that 
interviewers in the one on one format were significantly better at predicting the applicant’s 
academic potential. In the group interview the order in which the applicants were asked to 
respond had a significant effect on the quality of their responses. The authors concluded that 
one on one interview format produces significantly more accurate and valid predictions of a 
candidates academic potential than would the group interview format.  
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Coates (2008) carried out a study to assess the criterion validity of Graduate Australian 
Medical School Admission Test (GAMSAT) to predict performance in medical school (over 
and above GPA and interview scores). The study looked at the relationship between 
GAMSAT and concurrent GPA and interview measures, and which combination of GAMSAT, 
GPA and interview measures best predicted Year 1 performance. Results showed that 
interviews do not help to predict performance over and above GAMSAT and GPA. There is 
some evidence for divergent relationships between GAMSAT and GPA/interview scores, 
suggesting they measure different things, but these relationships were mixed and varied 
across institutions. The study suggested that in some cases, interviews reduced the 
predictive validity of the combination of selection methods. Interviews lowered the predictive 
power of the model for some institutions, but raised it for others. It was difficult to separate 
these differences without information on the interviews (e.g. whether they were structured or 
unstructured).  

Spina et al. (2000) assessed the relative importance of different selection factors when 
evaluating an application for entry to oral and maxillofacial surgery (OMFS) residency. 
Questionnaires were returned by 71 residency programmes (75.5% response rate), and all 
programmes indicated that they used selection interviews. The personality and appearance 
of characteristics that are observed in an interview and rated as important include being 
energetic, confident, honest, organised, and verbally fluent (rated as ‘positive’ by at least 
90% of respondents). Being aggressive and anxious were rated as negative factors by 26% 
and 32% of respondents, respectively. However, the study is that it presents opinions of 
unspecified respondents in the programme, and no data on whether the factors believed to 
be important have any validity in predicting actual performance.  

Thordarson et al. (2007) compared the initial ranking of incoming residents (n = 46) in an 
orthopaedic surgical residency programme in the USA to their performance ranking at 
graduation. Initial ranks were based on an interview and consideration of an applicant’s file. 
Correlations between initial ranking and ranking at graduation (according to 4 different 
faculty members) varied from Spearman correlation coefficient = 0.19 (ns) to 0.37 (p = 0.01). 
However, initial rank was significantly related to 4th-year Orthopaedic-In-Training 
Examination (OITE) scores (0.34, p = 0.02) and American Board of Surgery (ABOS) Part 1 
exam scores (0.36, p = 0.01). This suggests that interview scores, when considered 
alongside application information, are related to exam performance; although the unique 
contribution of interviews is unknown. In addition, the study questions the reliability of faculty 
assessment of resident’s performance.  

4.4 Discussion: Interview Validity 

Research described in this review indicates that evidence for the validity of interviews is 
somewhat mixed, with examples of good predictive validity as well as articles failing to find 
any relationship between interview scores and later performance. This variability may be due 
to the range of different interview formats and scoring methods used, which have been found 
to affect validity (Campion et al., 1997). Frequently, details about the interview are sparse, 
making categorisation (e.g. structured, semi-structured, unstructured) and comparisons 
difficult, although in general structured interviews typically offer higher validity than 
unstructured interviews.  

Structured competency-based interview (CBI) scores have been found to predict a large 
amount of incremental variance in residency performance four years later, over and above 
traditional (presumably unstructured) interviews (Altmaier et al., 1992). Traditional interviews 
predicted only 2-4% of different performance measures, whereas adding CBI scores 
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increased the explained variance to between 18-26% (depending on the performance 
measure). In addition, parts of the traditional interview negatively predicted performance 
(high scores in the interview predicted poor performance), whereas parts of the CBI 
positively predicted performance (high scores in the interview predicted high performance). 
Positive correlations have been reported between structured interview scores and clinical 
performance as a resident, (r = 0.60; Olawaiye, 2006) and clinical performance in dental 
school (ρ = 0.31-0.44, corrected for unreliability and range restriction; Poole et al., 2007). 
Personal characteristics assessed at interview have been found to relate positively to clinical 
performance of surgical residents (r = 0.21-0.46) and negatively related to whether they are 
identified as a ‘cause for concern’ (r = -0.55), but are not related to exam performance 
(Brothers & Wetherholt, 2007). However, these latter correlations may be inflated as the 
same faculty provided ratings both at interview and for performance evaluation. One study 
also suggested that one-to-one interviews have greater validity than group interviews (Tran 
& Blackman, 2006).  

Other studies have not found relationships between interview scores and performance. 
Basco (2000) found no significant correlation between interview scores and third year OSCE 
performance in medical school, although the interview was not structured. Hayden et al. 
(2005) found that interview scores failed to predict performance in an emergency medicine 
residency programme, and Metro et al. (2005) found no relationship between a selection 
score (based on interviews as well as other selection methods) and residency performance, 
although neither study described the interview format.  

Further studies have found mixed results, with interviews predicting some elements of 
performance, but not others, or demonstrating variability across institutions. Coates (2008) 
reported that interview scores could either increase or decrease the predictive validity of a 
selection model using GPA and the Graduate Australian Medical School Admissions Test 
(GAMSAT), depending on the institution. Heintze et al. (2004) found that interview scores 
were negatively related to course failure (r = -0.25) and positively related to ratings of 
interpersonal competence (r = 0.31) and empathy (r = 0.30) in dental school, but that they 
did not predict these outcomes over and above other selection tools (e.g. spatial ability 
tests). Interviews were also not related to results on an academic course or to course 
breaks/drop-outs. However, Hoad-Reddick et al. (1999) found that dental students who 
scored highly on interview ratings of leadership were less likely to fail the course, but other 
attributes assessed at interview did not predict course performance. Basco et al. (2008) 
reported significant but weak correlations (r = 0.13-0.15) between (presumably non-
structured) interview scores and performance on an OSCE in the final year of medical 
school, but the small effect is of little practical value. In a meta-analytic review of the validity 
of interviews in healthcare disciplines, Goho & Blackman (2006) reported r = 0.06 for the 
prediction of academic performance, and r = 0.17 for the prediction of clinical performance, 
but the low effect sizes indicate that interviews are of little or no practical value.  

The inconsistencies in the results relating to interview validity indicate there is a need for 
additional research to establish the predictive validity of structured interviews for foundation 
year performance. Research in other fields indicates that interviews can predict job 
performance, but they need to be structured as well as carefully developed and conducted 
(Campion et al., 1997).  

In occupational psychology, several meta-analyses have demonstrated the validity of 
interviews and the importance of structure. Wiesner and Cronshaw (1988) reported a validity 
of .47, corrected for criterion unreliability and range restriction in the predictor, but they found 
superior validity for structured interviews (.62 versus .31) when examined separately. 

15 



Appendix M     Newcastle Literature Review 

McDaniel et al. (1994) reported an overall corrected validity of .37, but again found higher 
validity for structured versus unstructured interviews (.44 and .33, respectively). However, 
Huffcutt and Arthur (1994) found there was a point of diminishing returns in adding structure 
to interviews. In a meta-analysis, they identified four levels of structure relating to question 
standardization: Level 1 was wholly unstructured, with an absence of formal constraints; 
Level 2 was characterised by minimal constraints, typically limited to standardisation of the 
topics covered in the interview; Level 3 involved the pre-specification of questions, but 
interviewers were free to choose between alternative questions and probe candidates with 
follow-up questions; Level 4 was complete standardisation, with identical questions and 
sequencing, and no probing or deviations. They reported predictive validity estimates for 
supervisory performance ratings, corrected for unreliability and range restriction, of .20 for 
Level 1, .35 for Level 2, .56 for Level 3, and .57 for Level 4. It is clear that increasing the 
standardisation of questions tends to enhance the predictive validity of the interview. 
However, the trend asymptotes at Level 3, which is suggestive of a ceiling effect for 
standardisation. This implies that increasing the standardisation beyond Level 3 yields no 
demonstrable benefit for predictive validity. However, they did detect more variance in 
validities at higher levels of structure, which may indicate the presence of other potential 
moderators of this effect. For example, the degree of interviewer training may be important, 
with highly trained interviewers compensating for less standardisation of questions. Huffcutt 
and Arthur’s results are also important as both interviewers and interviewees tend to rate 
interviews more favourably that, whilst fair, are not overly rigid (Dipboye, 1994; Hysong & 
Dipboye, 1999).  

4.5 Studies investigating user reactions to interviews 

Milne et al. (2001) surveyed 53 current interns (87% response rate) in an internal medicine 
programme in the USA regarding their perceptions of interviews in the selection process. 
Interns reported that the most important goals for the faculty interview were: to learn about 
the programme, to sell themselves, to assess faculty satisfaction with the institution, and to 
determine their own interest in the programme. A large majority (86%) agreed that the 
faculty interview was a necessary part of the interview day and most (65%) felt it had 
impacted their ranking at selection. When asked to rate the acceptability of alternative 
interview models, the majority felt it would be unacceptable to have either: no faculty 
interview (93%), one faculty interview at 60 minutes (61%), or two resident interviews at 30 
minutes each (59%). The most acceptable model (89%) was two faculty interviews at 30 
minutes each, although the majority agreed that it would be acceptable to have two faculty 
and one resident interview at 20 minutes each (67%) or one faculty and one resident 
interview at 30 minutes each (62%). This study provides evidence that candidates see the 
interview (particularly with faculty) as an important part of the selection process and 
assesses the acceptability of different combinations of interviewers and interview durations 
from a candidate’s perspective.  

Thordarson et al. (2007) investigated the perceived importance of different selection criteria 
according to faculty interviewers (see ‘studies investigating the reliability of interviews’ 
section for details). The 4 interviewers generally agreed on the rank order of importance of 
different selection criteria in their decision-making. Interviews were ranked 4th, after medical 
school grades and/or Alpha Omega Alpha status, letters of recommendation and rotation 
evaluations, and United States Medical Licensing Examination (USMLE) Part 1 scores; and 
before medical school attended, personal statement, research experience, other activities, 
and gender/ethnicity.  
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Courneya et al. (2005) compared structured panel interviews with unstructured individual 
interviews for the selection of medical school students (see ‘studies investigating the 
reliability of interviews’ section for details). Following the interviews, candidates reported that 
the structured panel interviews put them at ease, allowed them to express themselves and 
enabled them to leave an accurate impression of themselves, compared to the unstructured 
interviews. Interviewers in the panel (including clinicians, academics, and members of the 
community) reported that they were able to create a comfortable climate for the candidate, 
there were sufficient numbers of interviewers, and that the diversity in the panel was 
beneficial. No comparable results were available from interviewers in the unstructured group.  

Spafford and Beal (1999) surveyed 109 applicants (69.4% response rate) to an optometry 
programme at a Canadian hospital following an admissions interview, and compared male 
and female responses. They asked applicants to rate the purpose(s) of an ideal interview 
and their perceptions of the actual purpose(s) of the interview for the optometry programme. 
There were no significant group differences between men and women’s expectations of the 
ideal interview or between their perceptions of the programme interview. Both men and 
women reported that the programme interview was less geared towards addressing public 
relations and verifying information than an ideal interview should be. Furthermore, women 
felt that the purpose of the programme interview was less focused on recruitment and 
gathering information than an ideal interview should be. This study indicated that there is a 
disparity between actual and ideal interview purpose, as perceived by applicants, with a 
greater disparity for female applicants.  

Tran and Blackman (2006) investigated the validity of, and user reactions to, one on one 
interviews and group interviews for predicting academic potential (see section on studies 
investigating validity for details). Students (n = 78) were asked to report their perceptions of 
fairness. Interviewees reported negative perceptions of the fairness and appropriateness of 
the group interview method. However, the study is not based on medical selection 
interviews.  

Chapman et al. (2003) compared interviewee reactions to three types of interview: face-to-
face, telephone, and video. Interviewees (n = 802, 86% response rate) were Canadian 
university students using the campus recruitment centre, which was used by employers to fill 
positions. Interviewees did not know what type of interview they would receive, minimising 
self-selection to a particular type of interview. Post-interview questionnaires indicated that 
face-to-face interviews were perceived as fairer than telephone (t(694) = 8.44, p<0.01, d = 
0.83) and videoconference (t(648) = 6.65, p<0.01, d = 0.77) interviews, but there was no 
difference between telephone and videoconference interviews. Also, after controlling for pre-
interview intentions, face-to-face interviews resulted in significantly higher post-interview job 
acceptance intentions than telephone interviews (t(706) = 2.02, p = 0.04, d = 15). These 
results suggest that, although there are potential cost-savings of using technology-mediated 
interviews, applicants may have more negative reactions to them when compared to face-to-
face interviews.  

Westwood et al. (2008) explored candidate reactions to a selection process, including a 
structured interview, for selection of cardiology specialty trainees at the London Deanery. 
Interviews involved three panels and candidates were asked the same initial stem questions, 
which were followed up with ‘probe’ questions. Candidates (n = 94, 80% response rate) were 
sent a questionnaire after the interview but before selection results were announced. In 
general, candidates reported favourable reactions to the structured interview: they were 
satisfied with the process and felt it was objective, believed the panel composition and 
interview duration were appropriate, were asked relevant questions, and could express their 
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individuality. Candidates also reported that it would not be helpful to require a short 
presentation (either on a predetermined or self-selected topic) as part of the interview. These 
results indicate that candidate reactions to a structured interview were generally positive.  

4.6 Panel composition 

Milne et al. (2001) investigated the effect of replacing faculty members with residents in the 
selection process for a US internal medicine residency programme. Specifically, they 
compared faculty and resident ratings of paper applications and interviews, and the effect of 
varying the composition of the interview panel (2 faculty, n = 93; 1 faculty + 1 resident, n = 
89; 2 faculty + 1 resident, n = 85), compared to the ‘control’ formal interview process (two 
separate interviews with faculty). Scores assigned by both faculty and residents correlated 
highly with the formal interview score (r = 0.72 and 0.65, respectively). Varying the panel 
composition had no significant effect on applicant rank, but results suggested that residents 
were not as good as faculty at evaluating paper applications and they were consistently 
more lenient than faculty.  

 

4.7 Influence of interviews  

Nowacek et al. (1996) aimed to determine whether medical school admission interviewers 
change their evaluations and impressions of applicants as a direct result of the interview. 
Applicants to a US medical school (n = 419) were interviewed by members of the admission 
committee in two 30-minute sessions. Before the interview, interviewers reviewed and rated 
the applicant’s folder. After the interview the applicant was rated again. Results showed that 
most of the applicant’s ratings were significantly changed by the interview (change of up to 
0.34 on a 5-point scale, p<0.01). Stepwise multiple-regression showed that the 
communication and interpersonal skills ratings contributed most to predicting the overall 
impression both before and after the interview. There were significant differences in before 
and after-interview ratings on Overall Impression for those accepted for admission, put on 
the alternate list and rejected. The Overall Impression rating of the accepted group 
increased an average of .21 points (p<0.01) and the alternate-list groups by .06 (ns), whilst 
the rating of the rejected group decreased by .25 (p<0.01). The changes (albeit not large) 
between pre and post-interview ratings of medical school applicants suggest that the 
interview does influence the selection of individuals for medical school.  

Elam et al. (2002) explored the relationship between committee members’ background 
characteristics and their propensities to change votes in a context that allowed for 
deliberation about applicants to medical school. Committee members (n = 18) at a US 
medical school varied in their backgrounds (faculty, student, administrator/community 
member) and years of committee service (<5 years or >5 years). Results indicated that 
negative vote changes occurred equally among the 3 categories of background (F(2.25) = .03, 
p = .97). However students were more likely than faculty members and 
administrators/community members to change in a positive direction, and faculty members 
were more likely than administrative/community members to change in a positive direction 
(F(2.25) = 20.08, p = .0001). More experienced committee members with 5 years or more of 
service, were also significantly more likely to change votes in a positive direction 
(mean=8.5%) than were less experienced committee members (mean=5.3%) (F(1.25) = 
11.22, p = .002), but equally likely to change votes in a negative direction (experience high 
mean = 10.5%, experience low mean=9.4% (F(1.25) = 0.43, p = .52  
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Galazka et al. (1994) surveyed residency directors of U. S. family practice programmes (N = 
282, 78% response rate) on how they recruit and select residents. Results indicated that the 
most important factor in the selection of candidates was interviews (51%), followed by 
candidates’ performances on clinical rotations (36%). The Dean’s letter, personal letters, 
medical school transcripts and reference letters were all rated most important in selecting 
first year residents, but by less than 8% of the directors. In conclusion, residency directors’ 
selection decisions were highly influenced by candidates’ performances in interviews and on 
clinical rotations.  

4.8 Introduction of bias in interviews 

4.8.1 Gender 

Frantsve et al. (2003) examined the effects of gender and personality traits on selection for 
an oral maxillofacial surgery residency programme in the US (n = 47). Personality was 
assessed by a standardised self-report personality measure (Adjective Check List, ACL) and 
by interviewers on five personality traits (e.g. assertiveness, friendliness) in 3 x 20-30-minute 
interviews. There were no significant correlations between the ACL and applicant ranking, 
but all of the interviewer’s trait ratings were significantly related to applicant rank, ranging 
from r = -0.33 for stress tolerance and for confidence, to -0.52 for assertiveness (all p<0.05). 
Successfully matched applicants were rated by faculty as being more assertive, and were 
more likely to elicit sympathy and emotional support from others according to the ACL. A 
gender difference was detected in interviewers’ ratings: female applicants were perceived to 
be less able to cope with stress effectively than male applicants (F(1,44) = 9.49, p = 0.004), 
despite there being no evidence of stress management difficulties in female applicants 
compared to the general population. This study suggests that interview scores may be 
somewhat affected by gender, although this may be specific to the specialty.  

4.8.2 Prior knowledge of academic scores 

Shaw et al. (1995) assessed the relative contribution of Medical College Admissions Test 
(MCAT) and Grade Point Average (GPA) scores in predicting unstructured interview scores 
when interviewers were aware versus unaware of test scores. The effects of race and 
gender were also investigated. Interviewers rated 226 US medical school applicants with 
access to their MCAT and GPA scores, and a further 245 applicants without access to their 
MCAT and GPA scores. Regression results showed that GPA was the strongest predictor of 
non-cognitive trait ratings (NTR) in both cases, although it accounted for considerably less 
variance in NTR when interviewers did not have access to academic scores (15.7% 
vs.7.3%). Male and female interviewers rated female applicants higher than male applicants 
on NTR, and there was evidence of a race bias in favour of African-Americans (AA), such 
that AA applicants were rated higher on NTR than non-AA applicants, possibly as a result of 
affirmative action policies at the university. The study suggests that interviewers should be 
blind to academic information.  

Smilen et al. (2001) investigated the influence of advance knowledge of board scores 
(United States Medical Licensing Examination, USMLE, Part 1 scores) on interviewers’ 
assessments of residency applicants (n = 152) in a US obstetrics and gynaecology 
programme. Results found no difference in overall mean interview scores when interviewers 
had access to USMLE scores and when they did not. When interviewers had access to 
USMLE scores, they were significantly correlated with interview scores (r =0.64, p<.0001), 
but there was a slightly negative correlation between USMLE and interview scores (r = -
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0.06) when interviewers were unaware of them. This bias was evident among all levels of 
seniority of examiners, although it was more apparent among the junior members of the 
faculty. These results suggest that the availability of markers of academic achievement (e.g. 
USMLE board scores) to interviewers may bias the evaluation of the interview, and may 
increase the likelihood of a ‘halo effect’.  

Miles et al. (2001) investigated the effects of blinding interviewers to application file data for 
132 candidates for a surgical residency programmes at two sites in the US. Each candidate 
was interviewed twice – one interviewer was blind to application data and the other had 
access to the file. Results showed a significant difference between mean blinded and 
unblinded interview ratings at one site (mean ± SD:23.0 ± 17.7 versus 32.6 ± 23.1), but not 
at the other (17.9 ± 20.5 versus 14.3 ± 9.1). Interview ratings correlated significantly with 
USMLE scores at one site, but in opposite directions for blinded (r=0.32, p = 0.003) versus 
unblended interviews (r = -0.32, p = 0.003). These correlations were not found to be the 
same at site 2. These results suggest that assessment of residency candidates by surgical 
faculty may be influenced significantly by the provision of application data to interviewers 
before the interview, although there are differences across programmes.  

4.9 Discussion: Implementation and User Reaction  

Interviews have generally been perceived positively by both interviewees and interviewers. 
The main perception reported by interviewers and interviewees was that interviews were an 
important and necessary part of the selection process. Courneya et al. (2005) compared 
structured with unstructured interviews, and reported that structured interviews put 
interviewees at ease and allowed them to express themselves more than unstructured 
interviews. These findings were also reflected in the interviewer perceptions. Westwood et 
al. (2008) only looked at structured interviews and found that they were perceived positively 
and objectively. In addition, two studies examined perceptions of fairness and interview type: 
face-to-face interviewers were seen as fairer than telephone and videoconference 
interviews, and individual interviews are seen as fairer than group interviews. However they 
are more costly for both interviewees and the employing organisation.  

Several studies discussed the introduction of bias in the interview method. However it was 
often unclear whether the studies looked at structured or semi structured interviews and they 
were often specific to one site or one specialty. One study reported that interview scores 
could be affected by gender bias. Another bias that could be introduced into interviews was 
prior knowledge of academic scores which could create a ‘halo effect’ on interview scores. It 
was also found that interviews influenced decisions and rankings made in the selection 
process.  

4.10 Conclusion 

Interviews can be moderately reliable and valid predictors of performance, but there is 
considerable variation in reported results. Structured interviews are more reliable than 
unstructured interviews. Validity evidence is mixed, ranging from studies finding no 
relationship (or even a negative relationship) between interview scores and performance, to 
studies demonstrating good incremental predictive validity. This variation may be due to 
methodological differences in the studies: the term ‘interview’ describes a range of different 
formats, which are often not described, but that may affect both reliability and validity. Non-
medical studies provide evidence in support of structured interviews, and indicate that 
adding structure improves predictive validity, although complete standardisation of the 
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interview process adds little additional predictive validity and may be disliked by users. The 
increased reliability and validity associated with structured interviews also offer a greater 
degree of legal defensibility than unstructured interviews.  

User reactions to interviews were generally positive. Interviews were regarded as a 
necessary part of the selection process and they were given considerable weight by 
programme directors. Candidates have reported that structured interviews put them at ease 
and allowed them to express themselves more than unstructured interviews, and 
interviewers have also responded positively to structured interviews, indicating that they 
were able to create a comfortable climate for the candidate. Candidates have also reported 
that they regard structured interviews as objective assessments. However, interviews are a 
costly and resource-intensive selection procedure, both for the employing institution and the 
candidates.  

Gender bias may affect interview scores, and prior knowledge of academic credentials may 
create a ‘halo’ effect that influences interview scores. Unstructured interviews are typically 
more prone to biases.  

There is a need for additional research on interviews with respect to their reliability and 
validity for the Foundation Programme, including across institutions. If used, interviews 
should be structured, conducted by trained interviewers, and based on a thorough job 
analysis to identify key competencies required for successful performance as a doctor.  
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5.  Multiple Mini Interviews (MMIs) 

Multiple mini interviews (MMIs) were first developed by Kevin Eva and his colleagues in 
Canada in an attempt to address context specificity problems and biases associated with 
traditional interviews. They argued that a candidate’s performance in a single interview may 
not demonstrate their true abilities and may be particularly susceptible to biases (e.g. 
similarity of background between interviewer and candidate), but a more accurate 
assessment is possible if multiple samples of performance across contexts are obtained.  

Eva et al. (2004a) described MMIs as a ‘multiple sample approach to the personal interview’ 
(p.314) and demonstrated how MMIs could be used as a reliable, flexible and feasible 
admissions tool. Based on an objective structured clinical examination (OSCE)-like model, 
MMIs are composed of a series of stations, each with its own interviewer, and candidates 
are rated on salient competencies or qualities at each station. However, unlike an OSCE, 
MMIs are typically subjective and non-clinical. The use of multiple stations minimises the 
problem of context specificity and the use of multiple interviewers dilutes the impact of 
interviewer effects (e.g. leniency, similarity of background between interviewer and 
candidate) on a candidate’s score. Stations can be adapted to assess a range of skills and 
competencies, which may be cognitive (e.g. critical thinking) and/or non-cognitive (e.g. 
empathy), and may involve the interviewer acting as an observer or asking questions and 
interacting with the candidate. For example, to assess communication skills, the interviewer 
may observe the candidate talking with a simulated ‘patient’; and to assess ethical decision-
making, the candidate may be asked to discuss issues relating to a doctor’s 
recommendation of homeopathic remedies to his patients, despite a lack of evidence for 
their effectiveness. Stations can be designed such that the tasks/questions assume no 
clinical knowledge, and some stations can also include standard interview questions (e.g. 
Why do you think you will be a good doctor?). Given the range of different tasks and 
questions that can be used to assess a competency in MMI, Eva et al. (2004a) suggest that 
candidates will be less able to rehearse responses than for a traditional interview where they 
may be asked a well-known question (e.g. tell me about a time that you solved a difficult 
problem). Critically, the MMI typically requires candidates to actually demonstrate a 
competency, rather when describe an occasion that they demonstrated a competency.  

5.1 Studies investigating the reliability of MMIs 

Eva et al. (2004a) discussed the biases and variable levels of reliability reported in studies 
on traditional admissions interviews, and described MMIs as a new selection method aimed 
at minimising such biases and the problem of context specificity. They conducted two 
studies: a pilot to test the MMI with 18 graduate students at McMaster medical school in 
Canada, and a larger-scale study (n=117) to evaluate the use of MMIs in the selection of 
medical students at the same school. In the pilot study, candidates rotated through six MMI 
stations, each lasting 8 minutes, and were rated by two interviewers at each station. In the 
main study, medical school applicants rotated through ten MMI stations, each lasting 8 
minutes, with one interviewer per station. In both studies, candidates were rated on their 
communication skills, strength of arguments, suitability for the health sciences, and overall 
performance using a standardised evaluation form with 7-point scales. The overall test 
generalisability (i.e. G-coefficient the reliability of the average of the 12 ratings, one from 
each interviewer) was 0.81 for the pilot, and 0.65 for the main study. In the main study, the 
variance attributable to the candidate-station interaction was five times greater than that 
assigned to the candidates themselves. The MMI score did not correlate highly with any 
other admissions tools used at McMaster (personal interview, r=0.19; simulated tutorial, 
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r=0.32; undergraduate grade, r=-0.23 and autobiographical sketch, r=0.17). Despite these 
low correlations, those who were admitted to the medical school received significantly higher 
scores on the MMI (mean=5.30/7) than those who were not (mean=4.83/7), even though 
MMI scores were not available to the admissions committee. In addition, post-MMI surveys 
provided positive feedback on the process from both interviewers and candidates, and the 
authors suggest that MMIs may be more cost-effective than traditional interviews.  

Goodyear et al. (2007) assessed the reliability of MMIs for the selection of candidates for 
paediatric Senior House Officer (SHO) posts in the West Midlands Deanery (UK speciality 
training). Candidates (n=123) rotated through three MMIs (5 minutes each) and were rated 
independently by two trained and experienced interviewers at each station. MMI stations 
were question-based, rather than observation-based, and candidates were asked the same 
three standardised questions which explored competencies validated for paediatric training 
(insight and reflection, communication skills, clinical knowledge). Inter-interviewer reliability 
was good across all six stations. (Cronbach’s alpha=.74 - .84). There was good correlation 
between stations (G coefficient=.80 for 3 stations and 2 raters). Using Decision studies and 
generalisability theory, the authors theoretically varied the number of interviewers per station 
(from 1 to 3), and the number of stations in the MMI (from 3 to 8). G-coefficients ranged from 
0.71 (3 MMIs and 1 rater) to 0.93 (8 MMIs and 3 raters).  

Donnon and Paolucci (2008) developed three medical judgement vignettes, similar in design 
to MMIs, in which applicants discussed scenarios and were asked questions relating to 
ethical dilemmas (moral), relationships with patients and their families (altruistic), and 
collaboration and clarification with staff and colleagues (dutifulness). First year medical 
students (n=29) at the University of Calgary in Canada were scored independently by two 
interviewers at each station using structured/anchored rubric based on Kohlberg’s theory of 
moral development, which assessed the logic of their reasoning. The mean inter-rater 
reliability coefficient between the two independent judges was Kappa=0.95 across the three 
stations. Correlations between scores on pairs of vignettes ranged from r = 0.22 to 0.49. The 
generalisability coefficient for 2 judges and 3 stations was 0.70. Using generalisability theory, 
the authors predicted the effects of varying the number of raters and stations. They found 
that increasing the number of raters from 2 to 3 did not improve reliability, but increasing the 
number of stations did: with 4 stations and 2 raters the generalisability coefficient would be 
0.75, and with 6 stations and only 1 rater the generalisability coefficient would be 0.81. The 
authors concluded that the medical judgement vignettes offered a reliable method to assess 
non-cognitive attributes, and that reliability could be enhanced by including more stations, 
but not by using more raters (possibly because the structured interview process and scoring 
rubric resulted in high inter-rater reliability already). However, the study was somewhat 
limited by its small sample size and use of volunteer participants who had already been 
selected into medical school.  

Lemay et al. (2007) investigated whether MMIs could reliably measure and distinguish non-
cognitive attributes, and differentiate between accepted and wait-listed candidates. 
Applicants to the University of Calgary Medical School in Canada (n = 281) rotated through 
ten 8 minute stations and were rated by one interviewer per station. Nine stations required 
candidates to discuss scenarios, and each was designed to measure a distinct non-cognitive 
attribute. At each station, candidates were rated on 5 criteria using a 10-pt scale. Reliability 
analyses indicated that internal consistency reliability for each station was high (Cronbach’s 
alpha=.97 to .98), indicating high item cohesiveness among the subscales at each station. 
To assess whether stations measured single or multiple constructs, the correlations between 
total scores at different stations were examined, and an exploratory factor analysis (EFA) 
was conducted on the data. Correlations between different station scores ranged from .04 to 
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.36, most were low but there were significant positive correlations. However, EFA resulted in 
a 10-factor solution (each station formed one factor) accounting for 91.9% of the variance. 
This suggests that the MMI measured multiple distinct constructs, although the data cannot 
demonstrate that the intended attributes were captured at each station. The results also 
suggested that MMIs could differentiate between accepted and wait-listed candidates, as 
there were significant differences in mean scores between accepted and wait-listed 
candidates for each station. No significant differences were detected between accepted and 
wait-listed candidates with respect to gender or age, suggesting that the MMIs were fair and 
would be legally defensible (although more detailed analyses would be required to establish 
this). 

Roberts et al. (2008) conducted a prospective study to establish whether interviewers can 
make reliable decisions about applicants when selecting candidates for entry to a graduate-
entry medical programme using a pre-professionalism framework and the MMI format. The 
sample consisted of applicants for a graduate entry PBL programme in Sydney, Australia (n 
= 485 applicants) and interviewers (n = 155). Data was from a high stakes admissions 
process and content validity was assured through using a framework based on international 
criteria for sampling expected behaviours of entry-level students. Results showed that the 
reliability for an eight question MMI was 0.7. To achieve reliability scores of 0.8 a 14 
question MMI would be required. For one MMI question and one interviewer 22% of the 
variance between scores reflected candidate to candidate variation. The remaining 78% 
would reflect unwanted factors for example, interviewer stringency and interviewer question 
taste. Interviewer stringency and question taste could not be separated out. MMIs were 
found to be a moderately reliable form of assessment. A high source of error relates to 
aspects of interviewer subjectivity which suggests that interviewer training would be 
beneficial as the interviewers only received a one hour workshop and written material. 
Findings also suggest that higher numbers of questions asked in the MMI are important for 
enhancing reliability.  

A study by Ziv et al. (2008) aimed to devise a simulation-based assessment centre for the 
evaluation of personal and interpersonal qualities of medical graduates. The study was 
carried out at the Sackler School of Medicine at Tel Aviv University, Israel. Participants 
included 283 applicants to the medical school in 2004 and 280 applicants in 2005. A survey 
was conducted among senior medial professionals to identify the personality and 
behavioural characteristics required of medical students and doctors. Thirty professional 
actors were used to role-play as simulated patients. Workshops were run to standardise 
scenarios and 150 doctors were recruited as raters for the tests which were carried out over 
three days. Each candidate had two six hour sessions with 96 students being tested each 
day. Candidates’ qualities were scored by faculty and the simulated patients using a 
structured assessment focused on the personal qualities listed above. Results showed that 
inter-rater reliability was moderate (0.62-0.77). Test-retest (after one year) was found to be 
moderate to high (0.7). There was no correlation between MMI stations and the cognitive 
test score (r = 0.02), indicating that they are measuring different qualities, and providing 
some evidence for the discriminant validity of the MMI. In addition, MMI stations, which were 
purported to measure non-cognitive attributes, were significantly correlated with other 
indicators of non-cognitive attributes (r = 0.25 to 0.38). The ‘Selection for Medicine’ (MOR) 
tool seems to be a reliable tool for measuring non-cognitive attributes in medical school 
candidates, showing high content and face validity. The limitations of this study are that the 
cost effectiveness of the MOR tool is a weakness, the study was conducted at a single site 
and that there are no studies as yet on the prediction of future performance.  
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Eva et al. (2004c) carried out a study to assess the consistency of ratings assigned by health 
sciences faculty members relative to community members during an MMI. The population 
consisted of 198 candidates to an undergraduate MD programme in 2003 at McMaster 
University, Canada who were invited to take part in an MMI for research purposes (n=54 
participants); 36 examiners (n =18 health sciences faculty members, n = 18 community 
members). A nine station MMI was created; three stations had two faculty examiners, three 
had two examiners from community; three had one examiner from each group. Raters 
completed a 4-item evaluation form for each candidate. Generalisability theory was used to 
examine consistency of ratings provided within each of the three subgroups. A decision 
study was used to determine the optimal combination of stations and raters. At the end of 
the MMI all candidates and examiners were asked to complete questionnaires regarding 
their perceptions of the process. Results showed the overall test reliability was .78 (the 
reliability of the average of all 18 ratings). Generalisability was highest for the three stations 
staffed by community members (.58), second highest for those staffed by two faculty 
members (.46) and lowest for pairings of community member and faculty member (.31). 
Each pairwise difference was statistically significant. The Decision study showed that 
increasing the number of stations has a greater impact on the reliability of the interview than 
increasing the number of raters within each interview. Candidates and examiners responded 
positively to the MMI, for example, with regard to the adequacy and clarity of the instructions 
prior to the MMI and each station and accuracy of portrayal of abilities by/of candidates. The 
number of stations is a more important determinant of the overall reliability of the MMI than 
the number of panellists in the interviews. The limitations of the study were that volunteers 
and the participants were aware that the results would have no impact on admission process 
and therefore their motivation may not be as high. This paper indicates that the MMI can be 
a reliable evaluation instrument for medical school admissions and highlights the contribution 
of the number of stations to overall reliability. Applicants vary from one interview to another, 
so scores from one interview will be a poor predictor of performance in a second interview. 
The study presents findings on the optimal balance between interviews and interviewers.  

5.2 Summary of reliability of MMIs 

Reliability studies suggest that the MMI is a reliable measure of non-cognitive attributes (e.g. 
communication skills, empathy), and that reliability is enhanced with the inclusion of more 
stations, but not necessarily the inclusion of more raters at each station. Reported 
generalisability coefficients for MMIs included: 0.81 and 0.65 for a 6 x 8-minute station MMI 
with 1 rater (Eva et al., 2004a); 0.80 for a 3 x 5-minute station MMI with 2 raters (Goodyear 
et al., 2007); 0.7 for an 8 x 7-minute station MMI with 1 rater (Roberts et al., 2008); 0.70 for a 
3 station MMI (total time=15-20 minutes) with 2 raters (Donnon & Paolucci, 2008); and 0.78 
for a 9 x 8-minute station MMI with 2 raters (Eva et al., 2004c).  

Several researchers also used generalisability theory to theoretically predict MMI reliability if 
the number of raters or stations was varied. For example, using this approach, 
generalisability coefficients have ranged from 0.71 for a 3 x 5-minute station MMI with 1 rater 
to 0.93 for an 8 x 5-minute station MMI with 3 raters (Goodyear et al., 2007). Eva et al. 
(2004c) found that reliability dropped to 0.45 for a 1 x 8-minute station MMI with 18 raters, 
and rose to 0.81 for an 18 x 8-minute station with 1 rater. Donnon and Paolucci (2008) 
reported generalisability coefficients from 0.44 for 1 station and 5 raters up to 0.81 for 6 
stations and 1 rater. These studies have demonstrated that increasing the number of 
stations has a greater impact on the reliability of the interview than increasing the number of 
raters within each interview (Donnon & Paolucci, 2008; Eva et al., 2004c; Goodyear et al., 
2007). Other studies have found moderate inter-rater reliability (0.62-0.77) on role-play 
stations with simulated patients (Ziv et al., 2008), and higher inter-rater reliability 
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(Cronbach’s alpha=0.74-0.84) on question-based MMIs (Goodyear et al., 2008). Ziv et al. 
(2008) also reported moderate/good test-retest reliability when the MMI was repeated after a 
one year interval (r = 0.7).  

5.3 Studies investigating the validity of MMIs 

Several articles report correlations between MMI scores and performance outcomes, but few 
report the results of regression analyses, etc, that may be used to assess the relative 
contribution of selection methods to the prediction of performance outcomes. High 
correlations between MMI scores and performance demonstrate there is a relationship 
between the two, but do not control for the effect of other variables. If decisions were based 
on correlational evidence, then two selection criteria may be adopted that both correlate 
highly with performance, but one may not predict any incremental variance over the other.  

Eva et al. (2004b) made the first attempt to assess the validity of the MMI by examining the 
relationship between pre-clerkship performance (consists of OSCEs and a multiple choice 
exam testing medical knowledge – the personal progress inventory, or PPI), the MMI and the 
traditional admissions tools used by the undergraduate medical programme at McMaster 
University, Canada. The performance of forty five applicants who had completed the MMI as 
part of their application to join the medical school at McMaster University and their 
performance on the traditional protocol was compared to the performance on pre-clerkship 
evaluation exercises. The results showed that the MMI was the best (and only statistically 
significant) predictor on the objective structured clinical examination (OSCE), with a 
standardised coefficient (β) of 0.44 (p<.01). Grade Point Average (GPA) was found to be the 
best predictor on multiple choice exams measuring medical knowledge (β = 0.54, p<.05), 
followed by an autobiographical submission (β = 0.45, p<.05). The study shows that MMIs 
appear to be the best predictor of pre-clerkship performance as measured by OSCEs and 
supports the hypothesis that the MMI provides a more valid indication of candidates’ non-
cognitive characteristics than do the more traditional admission tools. The traditional 
personal interview did not correlate with performance and replicates the work of Basco et al. 
(2000). The finding that the GPA was the best predictor on medical knowledge tests 
replicates the findings of Kulatunga-Moruzi and Norman (2002a,b). Limitations of this study 
are that it is a single site study with a relatively small sample size. However the study 
highlights how the MMI was the best predictor of OSCEs which are important for measuring 
clinical practice.  

Reiter et al. (2007) assessed the predictive validity of MMIs, as well as undergraduate grade 
point average (uGPAs) on clerkship performance and scores on Part 1 of the Medical 
Council of Canada Qualifying Exam (MCCQE). Questions explored in the research were; 
does the MMI predict clinical clerkship performance? Does the MMI predict national licensing 
exam performance? How does the predictive validity of the MMI compare with that of more 
traditional admissions measures of professional qualities? And how does predictive validity 
of the MMI compare with that of the uGPA? Forty-two participants who had been admitted to 
medical school at McMaster University in Canada took part in the study. The study evaluated 
a ten station MMI on a 1-7 point scale they also used the same scale to measure the other 
standard admission processes (i.e. uGPA, personal interview, autobiographical submission 
and simulated tutorial). The study also looked at the in–course measures: OSCEs personal 
progress inventory, clerkship director ratings and encounter cards and licensing exam 
measures: CLEO (legal and ethical), PHELO (public health), 5 specialties which all have 
multiple choice questions (MCQ) and clinical decision making (CDM) short answer papers. 
Findings showed that MMIs had the highest correlation with OSCEs, clerkship director 
ratings and clerkship encounter cards. Findings also showed that MMI score was the only 
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significant predictor of OSCEs, and MMIs are the best predictor of CLEO and PHELO 
performances and not of clinical areas. They are also the best predictor of CDMs, whereas 
findings show that the uGPA is the best predictor of MCQs. The MMI ranked two students 
(who later failed) lower than other admission measures. The study shows that MMIs predict 
clerkship performance and professional components of the licensing exam. Prediction is 
favourable to traditional admission measures, and comparable but complementary to GPAs 
with MMIs predicting clinical performance measures better. Limitations of the study were the 
low sample size and that MMIs are not used in the selection process and therefore not 
deemed as high-stakes. Authors note the restriction of the range in the independent 
variables. The MMIs may be useful as a selection process into F1 as they are a good way of 
predicting clerkship and OSCEs.  

Bindal et al. (2007) followed up on Goodyear et al. ’s (2007) study (see the ‘studies 
investigating the reliability of MMIs’ section) and reported correlations between MMI scores 
(from 3 x 5-minute stations, each with 2 raters) and job performance of paediatric Senior 
House Officers (SHOs) in the West Midlands Deanery. Senior House Officer performance 
was rated by educational supervisors (61% response rate) and included questions on 
communication skills, clinical and personal skills, and career plans. There was a fairly high 
correlation between MMI scores and communication skills three months into the job (r=.42, 
p=.007); suggesting that MMIs may be able to predict this element of job performance. 
However, the relationship between MMI scores and clinical and personal skills (r=.14), and 
career planning (r=.15) were considerably weaker.  

Ziv et al. (2008) provided some evidence for the discriminant validity of their simulation-
based MMI stations, which were purported to measure non-cognitive attributes (see the 
‘studies investigating the reliability of MMIs’ section for details). No correlation was detected 
between MMI stations and a cognitive score (r = 0.02) but significant correlations between 
MMIs and other indicators of non-cognitive attributes were found (r = 0.25 to 0.38).  

5.4 Summary of validity of MMIs 

Two studies have investigated the predictive validity of MMIs, using medical school students 
or applicants to McMaster University in Canada. Eva et al. (2004b) found that MMIs were a 
better predictor of performance on OSCEs (i.e. clinical practice) than traditional admissions 
measures (GPA and traditional interviews), whereas GPA and an autobiographical 
submission were better predictors of performance on medical knowledge exams. Similarly, 
Reiter et al. (2007) reported that MMIs predicted OSCE performance, clerkship performance 
(as rated by director ratings and encounter cards), and the professional/non-clinical 
components of a licensing exam, whereas GPA predicted performance on medical 
knowledge exams.  

Other studies reported correlations between MMI scores and performance outcomes, but 
they do not control for the effect of other potential predictors. For example, Bindal et al. 
(2007) found a fairly high correlation of r = 0.42 between MMIs and communication skills (as 
rated by educational supervisors of paediatric SHOs, after 3 months), but reported low 
correlations between MMIs and other aspects of job performance (with clinical and personal 
skills, r = 0.14; with career-planning, r = 0.15). More evidence is required to support the 
predictive validity of MMIs, particularly studies that use regression analyses to establish the 
relative predictive power of MMIs and other selection criteria for salient aspects of job 
performance (e.g. non-cognitive attributes).  
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Ziv et al. (2008) provided some evidence for the discriminant validity of their simulation-
based MMI stations, which were purported to measure non-cognitive attributes. They found 
no correlation between MMI stations and a cognitive score (r = 0.02) but significant 
correlations between MMIs and other indicators of non-cognitive attributes (r = 0.25 to 0.38).  

5.5 Studies investigating the implementation of MMIs 

Dodson et al. (2009) studied the affect of interview duration on MMI outcome and reliability, 
and tested whether MMI stations could be shortened without compromising reliability or 
changing applicant rankings. Applicants to Deakin Medical School in Australia (n=175) were 
assessed at ten 8 minute MMI stations, each one assessing one of 10 core areas: 
communication skills, professionalism, social justice, evidence use, self-directed learning, 
teamwork, effective use of resources, career motivation, health promotion, and rural 
awareness. Half of the stations were conducted under ‘control’ conditions (8 minute MMI, 
with ratings made at the end of the 8 minutes) and half were conducted under ‘experimental’ 
conditions (8 minute MMI, with ratings made after 5 minutes following a visual signal visible 
only to the interviewer and again after 8 minutes). Reliability was not greatly affected by the 
reduction in MMI duration: generalisability coefficients were 0.78 for 8 minute stations and 
0.75 for 5 minute stations. Furthermore, there was little difference in rankings based on 5 
minute or 8 minute scores, which were highly correlated (0.92 for cumulative scores). Rank 
did not change for one third of the candidates, and changed by 1-3 positions for the 
remaining candidates, with the most pronounced changes occurring for candidates with the 
highest and lowest rankings (where subtle rank changes are unlikely to affect the outcome). 
Although there was little effect on ranks, mean scores at 5 minutes (M=3.50 out of 5, across 
all stations) were significantly lower than mean scores at 8 minutes (M=3.70, across all 
stations). This was also reflected in mean cumulative scores (totals of all stations), which 
were significantly lower after 5 minutes (17.50) than after 8 minutes (18.50). However, there 
was no difference between scores at 5 minutes and 8 minutes on 72.5% of the experimental 
stations (634/875). The authors concluded that reducing MMI duration to 5 minute stations 
(from 8 minutes) can minimise demands on resources (e.g. interviewer time) without 
compromising reliability or significantly affecting applicant ranking. However, significant 
mean differences in scores were found, with lower scores at 5 minutes compared to after 8 
minutes. Conclusions should be treated with caution as a major limitation of the study was 
that the same interviewer provided ratings of the candidate at 5 minutes and at 8 minutes, 
which may act to reduce differences between scores. Yet even with the same interviewer, 
scores at 5 minutes were significantly lower than after 8 minutes. If different interviewers 
were used (as would typically be the case), the difference in scores may be greater, which 
could have a stronger effect on ranking.  

Reiter et al. (2005) investigated whether security violations (i.e. prior knowledge of 
questions) resulted in undesirable enhancement of MMI performance ratings. The three part 
comparative study was conducted at McMaster University in Canada. The first study was 
conducted as a pilot study involving 57 applicants to medical school who had volunteered to 
participate in the study. Half of the participants were given the MMI stem questions two 
weeks prior to the interview. The second study involved 384 participants each half received 
one of two (out of the twelve stem questions) pilot stem questions in advance. The third 
study involved 38 dual applicants to Occupational Therapy (OT) and Physiotherapy (PT) 
who experienced the same MMI station on the same day. Findings from study one showed 
that there was no statistical difference between those who had received the stem questions 
in advance (mean score 4.97 (SO = 0.46) with those who had not, mean score 4.91 (SO = 
0.67). Findings from study two showed that when comparing performance on the station 
participants received in advance with performance on the other eleven stations revealed no 
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effect of prior exposure. Exposed station mean 4.92 (SO = 1.36) mean performance on 
stations were not exposed to prior MMI was 4.94 (SO = 0.65) there were no significant 
differences found between performance in the second exposed stations compared to the ten 
that were not (mean 4.95, (SO = 0.66)). The third study found that there were no significant 
differences between the first interview score, mean 3.46 (SO = 0.43) and the second 
interview score which was mean 3.45 (SO = 0.44). The findings suggest that prior 
knowledge (i.e. violations) of MMI stations do not influence applicant performance ratings 
significantly. A possible limitation of this study was that in the first study participants were 
aware that the MMI scores did not count toward their actual admission decision and 
therefore those who knew the stem question may not have been as motivated. The study 
highlights that MMIs are not affected by security breeches and that there is not one formulaic 
answer to the question.  

Griffin et al. (2008) assessed the effects of coaching and repeated testing on the MMI, as 
well as on an admissions test. Applicants (n = 287, 84% of all students selected for 
interview) for medical school at the University of Western Sydney completed a self-report 
survey on their perceptions of the usefulness of coaching, attending other interviews, and 
having a ‘practice run’ of an MMI. Their MMI scores were also obtained. Half (51%) of 
interviewees had attended coaching, but the results indicated that coaching did not improve 
MMI scores, even after controlling for age, sex, and university admissions index (coached M 
= 3.54, non-coached M = 3.56). However, the coached group had significantly lower scores 
(M = 3.81, out of 5) on one MMI station (assessing communication skills) than the non-
coached group (M = 4.01). There were no significant differences in MMI scores between 
candidates who had attended other medical school interviews and those for whom the MMI 
was their first interview (although at the time, no other Australian medical schools were using 
MMIs). In addition, candidates (n = 17) who repeated the MMI in 2007 (having been 
unsuccessful in 2006) did not improve their scores on stations that involved new content, but 
they did make small improvements on stations using the same or similar content. Survey 
results indicated that candidates believed a ‘practice run’ would be the most effective way to 
prepare for an MMI, followed by attending other interviews. Coaching was regarded as the 
least effective tool to prepare for MMIs. In summary, coaching did not improve MMI scores 
but practice on similar MMI tasks can improve scores.  

Rosenfeld et al. (2008) carried out a comparative study looking at the costs of MMIs with 
traditional panel based interviews at McMaster University, Canada. The study compared the 
cost of a traditional panel based interview (panel of 3 interviewers) with a twelve station (8 
minute) MMI. They compared the cost of the initial setting up and creation of the MMI 
stations with the interview time, the assessor’s time, staff (planning/implementation/data 
entry) time and salary, miscellaneous expenses (subsistence, parking) quantity and 
infrastructure availability (rooms required). The findings showed that MMIs require a greater 
effort initially in the preparation of the stations and in developing a blueprint specific to the 
institution. There are a greater number of rooms required to carry out the MMIs relative to 
those required to conduct panel based interviews. However the panel based interviews cost 
more in person hours and effort. Miscellaneous expenses were shown to be equivalent in 
quantity and cost. The initial effort of setting up and developing the MMIs and additional 
rooms required is offset by the improvement of their interview’s psychometric properties. The 
MMIs are more cost-effective than the traditional panel based interview. In terms of interview 
hours the MMI is more efficient than the traditional interview, even if only one interviewer is 
used. In terms of observer hours the MMI is equivalent to the variant most commonly used 
by US medical schools (2 interviewers for 1 hour) but less efficient with shorter interview 
times or those performed with only one interviewer. However the fewer the interviewer the 
less tenable the interview process will be given the psychometric standards of rigour. The 
main limitation of the study is that the monetary value associated with assessors is highly 
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context-specific across institutions. This study only shows findings from the McMaster 
institute.  

Brownell et al. (2007) examined the feasibility of MMIs, as well as user reactions (see 
section on ‘studies investigating user reactions to MMIs’ for details). They reported that, 
compared to traditional interviews, MMIs did not cost any more, were carried out in a shorter 
time period, with fewer interviewers and less time required per interviewer.  

5.6  Summary of implementation of MMIs 

Several studies investigated issues related to the implementation of MMIs, including the 
effect of security violations, coaching, and station duration on MMI performance, as well as 
the relative cost-effectiveness of MMIs as a selection tool. Reiter et al. (2005) found that 
knowledge of the MMI stem questions two weeks in advance of the MMI did not improve 
performance scores, suggesting that security breaches would not be detrimental to MMI use 
as a selection tool. Griffin et al. (2008) reported that coaching did not improve MMI scores, 
and found that practice effects (when a candidate had experienced an MMI the previous 
year) resulted in small improvements in MMI scores on stations using the same or similar 
content as the previous year, but not on stations with novel content. These studies 
suggested that, although security breaches should not be detrimental to MMI use as a 
selection tool, the questions and content should be sufficiently varied across years to avoid 
practice effects. Dodson et al. (2009) examined the effect of MMI station duration on scores, 
and compared the scores of the same interviewer at 5 minutes and 8 minutes. Reducing 
duration from 8 to 5 minutes had a negligible effect on reliability and did not significantly 
affect applicant ranking, but could result in resource-savings (e.g. interviewer time). 
However, significant mean differences in scores were found, with lower scores at 5 minutes 
compared to after 8 minutes. Furthermore, using scores made by the same interviewer 
would likely minimise differences caused by MMI duration. When the cost-effectiveness of 
MMIs was compared to traditional panel interviews, Rosenfeld et al. (2008) concluded that, 
overall, MMIs are more cost-effective. Initially, MMIs demand greater effort to develop and 
prepare, as well as more rooms, but they are more efficient with respect to person hours and 
cost, particularly given the typical psychometric benefits of MMIs over traditional interviews. 
Brownell et al. (2007) also supported the administrative feasibility of MMIs: they cost no 
more than a traditional interview, did not require more interviewers, and were completed in a 
shorter period of time.  

5.7 Studies investigating user reactions to MMIs 

Humphrey et al. (2008) carried out a study to assess candidates’ and interviewers’ 
perceptions of the use of a MMI for selection of senior house officers to a UK regional 
paediatric training programme. Candidates to a UK regional paediatric training programme n 
= 72 (86% of which were International Medical Graduates (IMGs), 75% were Foundation 
Programme Year 2(F2s), 10% were Senior House Officers, 4% were F1s and 6% trust 
grades doctors and interviewers (n = 15) who were experienced consultants. The 
questionnaire study looked at candidates and interviewers who completed an anonymous 
questionnaire directly after completing or observing an MMI. Questions asked about the 
fairness of the MMI and responses were on a 1-6 point Likert scale. Data was analysed 
using Mann Whitney and Kruskall-Wallis tests for comparisons. Both candidates and 
interviewers felt that the MMI was a fair process. IMGs preferred the format more than the 
UK graduates. Interviewers reported that MMIs were a better format than traditional 
interviews (mean score 4.8) and were a more reliable process (mean 4.4). Candidates and 
interviewers agreed that the MMI format was reliable and fair way of selecting candidates. 
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The main limitation of the study was that it was based on opinions of the participants and not 
fact. The study highlights that it is important that the all stakeholders are confident in the 
process of selection and believe it to be a reliable tool.  

A study carried out at the University of Calgary in Canada by Brownell et al. (2007) 
examined the acceptability of the MMI by applicant and interviewers, and how well the 
applicant and interviewers felt they were prepared for the process. Interviewers were 
introduced to the MMI in a 2 hour didactic session several weeks before the interview days 
and given their assigned scenarios 48 hours before the interview day. Applicants were made 
aware of the process via the Admissions Office Web Page and written information. The 
population of the study was 281 applicants and 81 interviewers who participated in the 10 
station MMI over a two day period. Ninety-eight and half percent of applicants and 91% of 
interviewers completed evaluations. An evaluation questionnaire (using a 5 point Likert 
scale) was distributed at the end of each of two MMI sessions to applicants and interviewers. 
The findings showed that interviewers felt well prepared for the MMI by the orientation 
session held the day before the MMI (mean 4.38) and by the information received about the 
station (mean 4.59). They reported having adequate time to assess the applicants (mean 
4.08), considered the MMI a fair assessment (mean 4.28) and that the scoring sheet allowed 
them to differentiate among applicants (mean 3.97).98.6% were willing to participate in MMIs 
in future years.91.2% of applicants reported that they were participating in MMIs for first 
time. The information received beforehand prepared them (mean 4.06), they considered the 
MMI to be free of gender and cultural bias (means of 4.67 and 4.58), and had sufficient time 
to present ideas at the stations (mean 3.64). The MMI approach was found to be very 
acceptable to applicants and interviewers, for example with regard to perceived fairness, 
time to present/assess ideas, and good preparation beforehand. Interviews were carried out 
in a shorter time period than traditional interviews, with fewer interviewers and less time 
required per interviewer. However the limitations of the study were that only 18% of 
applicants compared to 76% of interviewers wrote comments on the evaluation form, which 
may have reflected applicant fatigue. In addition the study was only conducted at one site. 
The study shows the feasibility of conducting MMIs, with interviews conducted over a shorter 
time period than traditional interviews and less time required per interviewer. It shows their 
acceptability to participants and interviewers, with positive perceptions of prior information, 
fairness and time.  

Eva et al. (2004a, 2004c) reported the results of post-MMI surveys that provided positive 
feedback on the process from both interviewers and candidates (see section on ‘studies 
investigating reliability of MMIs’ for details). In both studies, candidates found MMIs to be no 
more anxiety-provoking than a traditional interview. 

5.8 Summary of user reactions to MMIs 

User reactions to MMIs have generally been positive. Both interviewers and candidates 
perceived MMIs to be fair (Humphrey et al., 2008; Brownell et al., 2007). Candidates have 
reported they regard MMIs to be free from gender and cultural bias (Brownell et al., 2007) 
and no more anxiety-provoking than a traditional interview (Eva et al., 2004c). Interviewers 
also felt that the process was reliable and they preferred the MMI format compared to 
traditional interviews (Humphrey et al., 2008), although the need for interviewer training for 
MMIs was highlighted in one study (Eva et al., 2004a). Brownell et al. (2007) also reported 
that interviewers felt they had sufficient time to assess candidates, and candidates felt they 
had sufficient time to present their ideas, although some candidates surveyed by Eva et al. 
(2004a) would have preferred longer (10 minute) stations.  
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5.9 Discussion and conclusion  

Multiple mini interviews are a relatively new method of selection and were developed in 
Canada from where the majority of evidence comes.  

It is important that all users of a selection method have confidence in it; both interviewees 
and interviewers felt confident in this method, reporting that MMIs reduce cultural and 
gender bias. In addition interviewees felt they had sufficient time to present their ideas and 
interviewers had sufficient time to assess candidates. Interviewers also reported that the 
process was more reliable and preferable over traditional interviews.  

Typically MMI stations each lasted 8 minutes with one rater observing the candidate. 
However the number of stations varied between 5 and 14. The studies found that increasing 
the number of stations to 14 had a greater impact on reliability. MMIs have several strengths: 
they can be designed to best fit relevant competencies, e.g. teamwork, communication skills. 
Studies suggest that MMIs are a reliable measure of non-cognitive attributes such as 
empathy, cultural sensitivity, advocacy and communication skills which are all important 
attributes for a doctor which can be observed in a specific context. Inferences may be made 
that MMIs help to protect patient safety as candidates are being observed and rated on 
doing a work sample.  

Eva et al. (2004b) and Reiter et al. (2007) found MMIs to be a better predictor of 
performance on OSCEs than more established methods of selection (e.g. GPAs and 
traditional interviews). However more research needs to be carried out as to whether MMIs 
support predictive validity. MMIs cannot be coached for as there is not one formulaic answer 
(as in one of the weaknesses of white space) and therefore security breaches in the 
selection process would not affect the performance of the candidate (Reiter et al., 2005 and 
Griffin et al., 2008). 

MMIs are initially costly and time consuming to set up in terms of person hours and expense 
(e.g. development of the blueprint of competencies and scenarios, training the 
raters/interviewers and hiring the number of rooms required for the stations). However the 
value in terms of the reliability and validity over more traditional unstructured interviews may 
outweigh these initial costs.  
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6.  National examinations 

It is assumed that the quality of UK medical school education is high; however there is no 
national exit exam to confirm a common standard. The UK higher education system relies on 
an ‘external examiner’ system which involves academics from different institutions attending 
and reviewing the assessments made to ensure comparable standards. A study comparing 
OSCE scores set by five different medical schools found that the pass rate set at each 
station varied widely, such that a student may pass at one medical school but fail at another 
(Boursicot et al., 2006). This study raises a concern that the range of standards may in some 
cases be low. A finding which is a cause for concern and may indicate a need for a national 
exit exam.  

Most of the literature on national exit examinations comes from the United States and from 
Canada. A review by Balentine, Gaeta and Spevack (1999) found that performance in 
medical school did not correlate with achievements in medical residency posts, but that 
academic performance in medical school and performance in board certification exams does 
have a positive correlation. In a review paper Berner et al. (1993) report that many studies 
have examined the relationships between students’ performances on the National Board of 
Medical Examiners (NBME) Part I and Part II examinations and their postgraduate clinical 
performances. Berner et al. reported most studies have yielded a low to moderate 
correlation of the NBME I, II and III scores with medical school and residency performances. 
They advise against using the new United States Medical Licensing Examination (USMLE)1 
as the sole criterion for final resident section as clinical performance is multidimensional and 
the USMLE is not a sufficient measure of clinical performance. Lee et al. (2008) comments 
that USMLE web site states “the primary focus of USMLE is for licensure decision”, however, 
despite this the USMLE scores have been used for selection.  

A recent BEME review (Hamdy et al., 2006) aimed to assess the value of measurements 
obtained in medical schools in predicting future performance of medical practice. They were 
able to combine data from 19 of the 38 studies identified to conduct a meta-analysis. They 
reported that the highest correlation between predictor and outcome was between the 
National Board Medical Examination (NMBE) Part II and NMBE Part III (r = 0.72) and the 
lowest between NBME I and supervisor rating during residency (r = 0.22). The review draws 
our attention to the complex nature of measuring performance in practice, of competence 
‘what a doctor is capable of doing’ under test conditions and performance ‘what he or she 
does do in day to day practice’. The diagram below taken from Hamdy et al. but based on 

                                                 

1 The USMLE Part 1 examination is a standardized national examination that returns for each examinee a three 
digit score. Three digit scores are equated across time and exam form, such that identical three digit scores – 
regardless of the year in which the examination was taken – imply equivalent levels of performance.  

Suggestion that USMLE test results could be biased by medical school characteristics (not proven) and curricula 
designed to teach specifically to the format and content of the USMLE exam. Finally the USMLE exams are not 
designed to predict future performance of physicians. (Dirschl et al., 2006)  
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Miller (1990) highlights the relationship of ’learning outcomes’ to ‘practice outcomes’. 
Students can be assessed at any of the three learning outcomes measures but most of the 
student assessments are based on the lower two levels ‘knows’ and ‘knows how’.  

 

Towards the end of medical school the third layer becomes more important as graduates 
prepare for practice. Recent research by Illing et al. (2008) found that this third layer was 
where the gap occurred from leaving medical school to starting work as a foundation doctor.  

 

6.1 Studies that report national examinations scores as a predictor with later 
examination scores 

The meta-analysis by Hamdy et al. (2006) highlights that scores on exit exams are at least 
moderate predictors of scores on later exams. The highest reported correlation in the meta-
analysis was between NBME II (predictor) and NBME III (outcome) for two studies (Market, 
1993; Hoyat et al., 1993) (r = 0.72). The same two studies also showed a moderately good 
correlation between NBME I and NBME III (r = 0.59). A moderately good correlation was 
reported for a meta-analysis of five studies (Case, 1993a,b,c; Boyse, 2002; Sosenko, 1993) 
that correlated NMBE I scores as predictor with American Board of Speciality Examination (r 
= 0.58) and again a moderately good correlation was reported for a meta-analysis of three of 
these five studies (Case 1993a,b,c)that correlated NMBE II scores as predictor with 
American Board of Speciality Examination (r = 0.61).  

The aim of a study by Black at al. (2006) was to identify any relationship between scores on 
the US Medical Licensing Exam (USMLE) and the Orthopaedic In-Training Exam (OITE) 
over time. USMLE is used in selection and covers similar areas to OITE. The study involved 
23 Penn State department of orthopaedics and rehabilitation residents across eight years. 
There were small numbers in each cohort – e.g. only 12 available for analysis in year 4. The 
study involved looking for correlations between USMLE step 1 and step 2 (standardised 
three-digit scores), and OITE centiles for each year in training between 1993 and 2000. A 
moderate correlation was found between USMLE step 2 scores and performance on the 
OITE, increasing in value through years. The sample size was small and the authors 
suggest this may account for the lack of correlation with USMLE step 1.  
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The aim of a study by Thordarson et al. (2007) was to evaluate the agreement among 
evaluators regarding the importance of various selection criteria and to assess whether any 
objective measures of performance during or after residency correlate with the initial rank list 
or the residents’ USMLE Part 1 scores. The study involved 46 residents (3 classes of 12 and 
1 class of 10) from an orthopaedic surgical department, Los Angeles, USA.  

Four members of the orthopaedic department interviewed four classes of residents. 
Interviewers were asked to rank the residents against selection criteria in order of 
importance for their personal decision-making process. The selection criteria incorporated 
nine elements: interview, letters of recommendation, rotation evaluations of performance, 
and any calls made or received on behalf of the applicant, personal statement, United States 
Medical Licensing Examination(USMLE) Part 1 Scores, medical school grades and/or Alpha 
Omega Alpha (AOA) honour status (combined as some schools do not have an AOA 
chapter), research experience as a medical student, medical school attended, other activities 
such as employment or recreation, sports and volunteer work and gender and/or ethnicity.  

Residents’ performances were assessed numerically with their in-service scores (fourth year 
Orthopaedic In-Training Examination (OITE) scores) and their American Board of 
Orthopaedic Surgery (ABOS) Part 1 scores. Performance was ranked 1-12 (or 1-10 for the 
class of 10) for each of the four years. Additionally residents were ranked within a “Best 
Doctor” award voted by all residents (average 63% response to ballots). The strongest 
correlation was between USMLE score ranking and the ABOS scores ranking (R2 = 0.59). 
Fair or poor correlations were found between the residents’ initial rankings, rankings on 
graduation, and their USMLE, ABOS and OITE scores. Interviewers did not agree on their 
rankings of residents at graduation. The USMLE scores showed a correlation with the 
interviewer selection, indicating that knowledge of the USMLE biased the interviewers.  

The aim of a study by Stacy et al. (2005) was to identify what predicts academic and clinical 
success for international dental students. The study involved 183 international dental 
students at Loma Linda University, USA. The study examined application variables 
(including demographics, National Board Part I (science) and II (clinically focused) academic 
results, and Test of English as a Foreign Language, dexterity tests and interview scores) 
with final academic grade and final clinical score on a postgraduate programme designed to 
ensure international graduates meet required standards.  

Dexterity tests and interview are conducted following initial selection from paper application. 
Part I is normally taken after two years in dental school, and Part II just before graduation, so 
both are prerequisite for international applicants. Multiple regression analyses identified the 
National Board Part 1 and Part II as significant predictors of academic grade (r = 
0.39.0.442). Academic and clinical grades were found to be highly correlated (r = 0.7). 
Regression found Part II and dexterity to be the best predictors of Academic grade and 
Clinical Grade.  

Bell et al. (2002) carried out a study which aimed to determine whether the United States 
Medical Licensing Examination (USMLE) scores correlate with in-training examination 
results from all four years of residency training and to compare the selection criteria (USMLE 
scores, medical school grades, and faculty interviews of applicants) to an overall 
assessment of residency performance. This comparative study looked at scores from the 
USMLE step I and II Obstetric and Gynaecological residents (who had graduated or trained 
at a particular Hospital in America between 1995 and 1999 (n = 20)) and compared their 
scores on in-training examinations. Faculty then rated their cognitive and non-cognitive 
clinical performance. These scores were then compared with criteria of their medical school 
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performance. The analysis the authors used was linear regression. Results from the study 
showed that USMLE scores positively correlated with in-training examination scores. 
However USMLE scores, honour grades in student clinical rotations and student interview 
scores did not correlate with the faculty evaluation of resident performance. In conclusion 
selection criteria that are based on other medical school achievements do not necessarily 
correlate with overall performance as residents in Obstetrics and Gynaecology. The main 
limitation of this study is that the results cannot be generalisable as the data is based on one 
site, in a single specialty and a small sample size.  

6.2 Studies that report national examination scores predict later examination scores 
but have low predictive validity for clinical performance 

Hamdy et al. ’s (2006) systematic review discussed above found moderately good 
correlations for the predictive validity of national exams, but low predictive validity for clinical 
performance using supervisor ratings as the outcome (see above for details).  

The aim of a study by Brothers and Wetherholt (2007) was to examine the relationships 
between selection criteria for surgical residents and subsequent performance, in order to 
assess the effectiveness of the selection system. The study involved 152 applicants 
interviewed for the programme and 26 residents accepted into the program. It was 
conducted at the university-based surgery residency programme at the Medical University of 
South Carolina, USA. The method involved a series of correlations to assess which 
assessments were more closely related to core competency based clinical rotation 
performance ratings. The results showed that medical school GPA and USMLE scores 
correlated negatively with clinical performance, but positively with two in-training exams 
(ABSITE and ABS QE). Residents who required remediation during training actually carried 
higher USMLE and GPA grades (p<0.05). The study reported that non-cognitive factors; 
personal characteristics and reference letters correlated most strongly with subsequent 
performance, however the limitations of the study were that surgical faculty provided the 
ratings both at interview and after each rotation.  

6.3 Studies that report national exams have a low predictive validity for subsequent 
exams 

The aim of a study by Gunderman et al. (2000) was to determine whether the National Board 
of Medical Examiners (NBME) examination scores have any value in predicting the 
subsequent examination performance of residents. The study took place in the department 
of radiology, Indiana, USA. This was a retrospective study of NBME scores and the 
American Board of Radiology (ABR) scores for 99 radiology residents over a period of 10 
years. The NBME did not show any statistically significant value of NBME examination 
scores in predicting eventual performance on the ABR written and oral examinations. The 
future success of students on radiology exams could not be predicted from the ranking of 
students on the basis of their NBME scores.  

The sample size may be too small to show a relationship. The numbers who failed to pass 
the ABR were very low, restricting the statistical analysis. It is possible that the department 
selected the higher ranking students and those who were lower ranking students were 
missing from this analysis, biasing the results. Lower ranking students on the NBME may 
have shown lower ability to pass the ABR.  
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6.4 Studies that report national exams as low on predictive validity for other exams 
and clinical performance 

The aim of a study by Turner et al. (2006) was to compare the predictive ability of a 
composite selection tool, the quantitative composite scoring tool (QCST). The QCST 
consists of: medical school reputation, class rank/AOA status, basic science honours 
grades, junior clinical clerkship honours grades, Mayo orthopaedic clerkship grade, USMLE 
Part 1 percentile score, undergraduate grades, graduate school degrees, letters of 
recommendation, miscellaneous/ extracurricular activities. The QCST was compared to 
three other predictor variables: USMLE-1 scores, AOA and the junior year clinical clerkship 
(JYCC) grades. The study involved 64 residents who matriculated into the Mayo 
Orthopaedic Residency Program, Rochester, USA. The study was testing the predictive 
validity of the USMLE part 1, AOA status, JYCC and the QCST against four residency 
outcome assessments. The outcomes included three standardized assessments: the 
orthopaedic in-training examination scores (OITE), the American Board of Orthopaedic 
Surgery (ABOS) written and oral examinations and an internal outcomes assessment of 
satisfactory chief resident associate (CRA) status. Collectively the QCST score was the 
strongest predictor for all of the three standardised outcomes (p,0.01). The authors conclude 
that the quantitative composite scoring tool can be more effective in predicting residency 
outcomes as compared to individual predictors such as USMLE 1 scores, AOA status or 
junior years clinical performance.  

6.5 Studies that report scores on national exams were low predictors of later clinical 
performance 

The Hamdy et al. (2006) meta-analysis on seven studies (Market,1993;Smith,1993; Kahn et 
al., 2001;Yindra,1998a,b; Alexander et al., 2000; Paolo et al., 2003); found a low correlation 
between NBME II and supervisor rating (r = 0.27). The same seven studies plus two more 
(Borowitz, 2000; Paolo et al., 2003) were then entered into another meta-analysis and found 
an even lower correlation for NBME I and supervisor rating (r = 0.22).  

The aim of a study by Park et al. (2006) was to evaluate the ability of pre-dental and 
preclinical benchmarks to predict clinical performance in a cohort of 84 dental students at 
Harvard School of Dental Medicine, USA. The predictors were overall GPA, science GPA, 
dental admissions test (DAT) and performance on National Board dental examination. The 
outcome variables were measures of student performance and productivity during the 
clinical years (the four disciplines were: operative, major restorative and removable and fixed 
prosthodontics). The results of the study revealed a lack of any statistical associations 
between the predictors and the clinical outcomes. The authors suggest the sample size may 
have been too small to show an effect or that the skills set required to show clinical 
outcomes may vary significantly from the skill set required to perform well on standardised 
examinations.  

The aim of a study by Wood et al. (1990) was to compare objective measures of the 
radiology resident applicant performance such as NBME scores with non-objective 
measures such as conscientiousness and interpersonal skills in their prediction of resident 
performance. The study involved 30 (49% participation rate) applicants who applied for a 
radiology residency at the University of IOWA in 1983. Applicants who applied for the 
radiology residency were examined. As part of the application process the applicants 
supplied their NBME scores (part 1 and 2) class rank, AOA membership status, the number 
of research projects that they had been involved in during medical school, and their number 
of publications.  
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Applicants participated in traditional unstructured selection interviews that were given a 
mean score on the subjective evaluation of four faculty interviewers. Applicants were also 
interviewed by at least one current resident who used the same interview format. None were 
blind to the applicants’ AOA status, NBME scores or class rank. The Accomplishment 
Interview (AI) was administered at the time of interview. Prior to their visit applicants were 
sent a questionnaire that asked them to describe past situations in which they had best 
demonstrated the qualities: interpersonal skills, conscientiousness, recognition of limits, 
confidence and curiosity. During the visit applicants met with an interviewer to discuss and 
clarify their questionnaire responses. Interviews were scored independently using a 
behavioural benchmark.  

NBME scores failed to predict residents’ performance and did not positively correlate with 
any of the criterion variables. NBME scores correlated negatively with several criterion 
variables: manual dexterity as measured by the radiology evaluation, motivation as 
measured by the radiology evaluation, interpersonal skills as measured by the Behavioural 
Observation Scale (BOS), and confidence as measured by the BOS. NBME scores were 
positively correlated with membership in Alpha Omega Alpha (AOA) (r = .67), but AOA did 
not correlate with any performance measures.  

The BOS total score and the standard radiology evaluation had a positive correlation of 0.42 
(P<0.05). The interpretive skills subscale of the standard evaluation was correlated with 
conscientiousness (r =0.57;P<0.001) the confidence (r=.34; P<.04) and the interpersonal 
(r=.59; P< .001) subscales of the BOS. The BOS curiosity scale was moderately correlated 
with the motivation subscale of the standard evaluation. (r = .36; P<.05). There was a 
moderate correlation between BOS interpersonal subscale and the manual dexterity 
subscale of the standard evaluation (r =.37; P< .05).  

Wood et al. argue that NBME scores were designed to measure performance on the content 
of medical school curricula and not intended as a assessment of preparation for residency. 
The aim of a study by Papp et al. (1997) was to examine whether admission variables 
(based mainly on exam scores and GPAs) to a general surgery residency programme could 
predict general success during residency. The study involved 17 faculty members from the 
surgery department who then rated 39 general surgery residents. The study was conducted 
at the University of Louisville School of Medicine, USA. The results showed that there was 
no relationship between the exam based admissions data and final evaluation. There was no 
significant correlation between rank order assigned before residency and rank order based 
on performance following residency (r=.27). No significant differences were found between 
residents ranked in the top and bottom ten. ABSITE score in the first year of residency could 
not be predicted from medical school class rank. This study highlights that ranking based on 
exams does not predict later ranking based on faculty ratings of residents’ performance.  

The aim of a study by George et al. (1989) was to study the effectiveness of an intern 
selection committee’s decisions in comparison to future performance. The study involved 
161 interns (20 interns per year over a 13 year period. The interns entered a 3 year 
postgraduate training programme in internal medicine, Columbus, USA. The selection 
criteria studied included class rank, grades in four major clinical clerkships, scores on the 
NBME Part 1, AOA membership and ranking by the intern selection committee. Results 
showed that only the ranking by the intern selection committee was correlated significantly 
with subsequent house-staff performance. However two items from the intern selection 
folder were highly correlated with the intern selection committees ranking. These were 
NBME I scores (p<.01 Spearman Rank) and membership of AOA (P =0.01 Kriuskal Wallis), 
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highlighting that the committee were influenced by these factors more than grades in the four 
major clinical clerkships.  

6.6 Studies that report on the Objective Structured Clinical Examination (OSCE) 

The Hamdy et al. (2006) systematic review also conducted a meta-analysis on five studies 
(Smith, 1993; Kahn et al.2001; Vu et al., 1992; Rutala,1992; Wilkinson, 2004) to determine 
whether OCSE scores predicted supervisor ratings. The correlation was low (r = 0.37). 
Hamdy et al. suggested this weak correlation, although statistically significant, may be the 
result of the supervisors not measuring the same constructs as assessed by the OSCE in 
the undergraduate department.  

The aim of a study by Rifkin et al. (2005) was to determine whether performance with 
standard patients as measured by OSCE correlated with USMLE step 1 and 2. The study 
involved 34 postgraduate year one internal medicine house-staff in a community teaching 
hospital in the USA. The study method involved testing for a correlation of USMLE Step 1 
and Step 2 with standardised patient scores from an OSCE (history taking, physical 
examination, and interpersonal skills). The two USMLE steps correlate well (.65), but OSCE 
scores correlate low with both (R = 0.20 for step 1, .09 for step 2). The findings indicate that 
USMLE does not predict clinical performance, or the OSCE was an inadequate 
measurement of clinical performance.  

6.7 One study that reports scores on national exams were predictors of later clinical 
performance 

The aim of a study by Tamblyn et al. (2007) was to assess whether patient-physician 
communication examination scores in the clinical skills examination predicted future 
complaints in medical practice. The study involved a cohort of 3424 doctors who took the 
Medical Council of Canada clinical skills examination between 1993 and 1996 and were 
licensed to practice in Ontario and Quebec. Participants were followed up until 2005 (the first 
2 to 12 years of practice). Multivariate Poisson regression was used to estimate the 
relationship between compliant rate and scores on the clinical skills exam and traditional 
written examination (taken after medical school).  

The results showed that 17% of the doctors had at least one retained complaint and 81.9% 
were for communication or quality-of-care related issues. The patient-doctor communication 
score in the clinical skills exam remained significantly predictive of retained complaints (p, 
.001 with scores in the bottom quartile explaining an additional 9.2% (95% CI, 4.7%-13.1%) 
of complaints. Communication and clinical-decision making ability were important predictors 
of future complaints to regulatory authorities. The authors suggest that current exams could 
be modified to test these attributes more efficiently.  

6.8 Discussion of strengths and weaknesses of using national exams as part of 
selection 

The United States licensing exams have been used widely for the selection of residents. The 
data presented here has highlighted in particular the evidence from the BEME systematic 
review by Hamdy et al. (2006). that similar types of exams such as the NMBE I, II and III are 
moderately predictive of later exam scores including some speciality examinations. Three 
more recent studies by Black et al. (2006), Thordarson et al. (2007) and Stacy et al. (2004) 
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all add further support. We identified one study that contradicted this general finding, 
Gunderman et al. (2000); however the numbers failing the later ABR exam were small, 
restricting the analysis. Turner et al. ’s (2006) study showed that a composite score that 
included the USMLE, AOA and junior year clerkship grades was a better predictor of later 
exam scores than USMLE alone.  

Hamdy et al. (2006) reported on nine studies that had a low combined correlation between 
exams and clinical practice as measured by the supervisor rating. Four additional studies 
reviewed here, (Park et al., 2006; Wood et al., 1990; Papp et al.1997; George et al.1989) all 
reported that exams were not related to later clinical performance.  

Hamdy et al. (2006) also reported on five studies to examine the predictive validity of OSCEs 
to determine clinical performance. Although a correlation was reported, the correlation was 
weak, and a similar finding was reached by an additional study we reviewed (Rifkin et 
al.2005). The Tamblyn et al. (2007) study was the only study that found a link between exam 
scores and later practice. The study reported on one aspect of the Medical Council of 
Canada clinical skills examination with particular reference to the patient-physician 
communication examination scores which were found to be predictive of future complaints in 
medical practice.  

6.9 Conclusion 

There is evidence that the strength of national examination scores is that they are 
moderately predictive of later examination scores. The main weakness of exams is that they 
have low predictive validity for clinical practice. OSCEs are more practice orientated but as 
yet they too show low predictive validity. If selection intends to consider future suitability for 
clinical practice then exams and OSCEs may not be the most relevant assessments 
available.  

Returning to the hierarchical pyramid discussed earlier, national exams have greater 
predictive validity for knowledge located at the base of the pyramid but their weakness is the 
low predictive validity in relation to practice.  
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7.  Academic grades  

Most Western medical schools look for some degree of academic excellence as predicted by 
school grades and pre-admission examinations (Glick, 2000). In the UK selection for medical 
school is traditionally based on predicted or actual school-end A-level results.  

This section of the literature review focuses on the relationship between academic 
performance before admission to the undergraduate or postgraduate medical education 
programme and subsequent performance.  

7.1 Grade point average (GPA): positive findings regarding future academic 
performance 

Measures of academic performance used have included overall undergraduate grade point 
average (GPA), undergraduate science GPA and school-leaving grades. A previous review 
has reported that ‘The evidence is overwhelmingly clear that pre-admission academic 
grades predict subsequent in-course academic performance in all professional disciplines’ 
(Salvatori, 2001, p.161). Another review (Ferguson et al., 2002) reported that previous 
academic performance (including the medical college admission test, A levels and grade 
point average) does predict achievement in medical training, accounting for 23%of the 
variance in performance in undergraduate medical training but only 6% of that in 
postgraduate medical training.  

Iramaneerat (2006) conducted a study involving 223 medical students entering the Faculty of 
Medicine Siriraj Hospital (Thailand) in 1997 to investigate whether high school grades can 
predict medical school grades after controlling for the effects of demographics and entrance 
exam scores. Hierarchical multiple regression analyses were used to predict medical school 
grades using demographics (age and gender), entrance examination scores and high school 
GPAs as predictors. Dependent variables were grades from three study levels of the Faculty 
of Medicine curriculum: premedical, preclinical and clinical. High school grades provided 
significant prediction only for premedical grades (i.e. short-term academic achievement), and 
only for students who studied in a traditional (rather than expedited) high school curriculum. 
The type of entrance examination taken and the type of high school curriculum studied were 
significant predictors of medical school grades at every level. Long-term academic 
achievement could be better predicted by academic orientation, commitment to medical 
study and demographic traits than measures of cognitive abilities. Limitations of the study 
included limited population generalisability, as students with low entrance examination 
scores are not admitted into the medical school; limited predictive power due to the 
maturation effect (clinical grades were not available until six years after medical school 
entrance); and a limitation in the outcome variables, focusing only on an academically 
dependent outcome and not on non-academic skills.  

Several studies reviewed here have positive findings regarding GPA and future academic 
performance. One reason why GPA has shown predictive utility may be because it is an 
average of several measures of applicants’ ability, based on an extended period of time. 
Since it is an average, variance due to extraneous factors is more likely to have been 
cancelled out (Kulatunga-Moruzi & Norman, 2000b).  

The following study reports on perceptions of the predictive ability of academic performance. 
Swide et al. (2009) aimed to study the perceptions of anaesthesiology resident programme 
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directors about the value of the Medical Student Performance Evaluation (MSPE) in 
predicting successful residents, and to identify which sections were and were not predictive. 
The MSPE has replaced the traditional Dean’s letter as a component of application to a 
residency program. An online 10-item survey, with both quantitative (4-point Likert scale) 
and qualitative sections, was sent to 115 United States medical-school based 
anaesthesiology residency programme directors. The response rate was 38%. Sections of 
the typical MSPE that were perceived as predictive (rates of 60% or higher) were a) 
academic history summary, b) academic progress, c) academic ranking and d) comparative 
clinical performance. Sections perceived as not predictive (ratings below 60%) were a) 
unique characteristics, b) pre-clinical comparative performance, c) professional 
behaviours/attitudes compared to classmates, d) summary statement and e) Appendix E 
(information specific to the medical school). The strongest theme emerging from the 
qualitative data was a desire for the MSPE to indicate candidates’ rank. The authors suggest 
that there is a trend by programme directors to rely on the most objective sections of the 
MSPE in the selection of anaesthesiology residents, such as class rank, academic 
performance relative to others, need for remediation, and overall performance relative to 
peers. The study suggests that there is a lack of confidence among anaesthesiology 
programme directors in the value of the MSPE assessment of professional behaviours, 
despite evidence that professionalism is a key indicator of success in residency programs 
and later practice.  

Hall et al. (1992), discussed below, found no correlation between GPA scores and dean’s 
letter of recommendation which represents an opinion based on academic performance as 
to how likely a student is to perform well in their future residency.  

Evans and Wen (2007) conducted a cohort study to investigate the extent to which Medical 
College Admission Test (MCAT) sub scores predict the overall academic performance of 
osteopathic medical students. The study subjects were 434 osteopathic medical students of 
the Oklahoma State University College of Osteopathic Medicine in Tulsa, USA. The study 
found that total undergraduate GPA was the most significant predictor (ß = .13-.33) in overall 
student academic performance as measured by basic GPA, clinical GPA, total GPA, and 
Comprehensive Osteopathic Medical Licensing Examination-USA (COMLEX-USA) Level I 
and Level 2 scores. MCAT sub-scores were less predictive of overall academic performance 
(ß = -.01-.21). A limitation of the study stated by the authors was that it was unclear whether 
the results were unique to osteopathic medical education.  

Baker et al. (1993) carried out a retrospective case review of CARCS (computer-assisted 
resident selection) data that revealed some of the strengths and weaknesses of CARCS and 
of the process of resident selection in general. CARCS is a database application developed 
in 1983 at the Department of Anesthesiology of the Medical School of South Carolina. 
CARCS database files were analysed for two recent years (1990-91 and 1991-92) and two 
consecutive years five years earlier (1985-86 and 1986-87). Simple averages and 
percentages were derived for two groups: 1) the entire pool of residency applicants being 
considered and 2) the residency candidates who actually matched with the program. 
Undergraduate GPA (3.53) tended to run about half a point higher than the medical school 
GPA (3.12). There were consistently higher average dean’s letter and other letters of 
reference points for matched residents (3.85) than for corresponding pools (3.42). Interview 
scores averaged for matched residents (4.11) were also higher than for the corresponding 
candidate pool (3.77). The authors conclude that the parameters of undergraduate and 
medical school GPA, MCAT, NBME scores and class rank are not definitively associated 
with successful match, likely because better-than-average grades are almost a given. 
Quality of reference appears to be the most important component of pre-interview score in 
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determining match success, and the personal interview is the other important factor. 
Limitations of the study were variation in data availability, for example medical school GPA 
was unavailable for over half the applicants, recent modification to MCAT scoring, and the 
NBME being phased out to be replaced by the USMLE.  

Eva et al. (2004b), discussed earlier, found that GPA was the best predictor on multiple 
choice exams measuring medical knowledge (Personal Progress Inventory (PPI)) (ß = 0.54, 
p<.05), followed by an autobiographical submission (ABS) (ß = 0.45, p<0.5). Whereas the 
ABS scores had a relatively strong relationship with PPI performance early in the 
programme but correlations rapidly declined, the GPA did not predict performance on the 
first PPI, but steadily improved in its ability to predict later PPI performances. The finding that 
GPA was the best predictor on medical knowledge tests replicates the findings of Kulatunga-
Moruzi and Norman (2002a) regarding GPA as a predictor of performance on cognitive 
outcome measures. They carried out a study to examine the utility of several cognitive and 
non-cognitive criteria used in the admissions process in predicting both cognitive and non-
cognitive dimensions of the licensing examination of the Medical Council of Canada (LMCC). 
The study subjects were 97 students who enrolled in the McMaster University (Ontario, 
Canada) undergraduate medical programme in 1993 (analysis based on between 52 and 97 
students due to some missing data). Performance on the LMCC Part I (assessing knowledge 
in six areas of medicine and clinical reasoning) was significantly correlated with overall 
undergraduate GPA (r = 0.327, p<0.001), undergraduate science GPA (r = 0.446, 
p<0.00001), MCAT verbal sub-score (r = 0.318, p<0.05) and MCAT total score (r = 0.329, 
p<0.05). Performance on LMCC Part II total and on the problem-exploration and data 
acquisition component were significantly correlated with only overall undergraduate GPA (r = 
0.251, p<0.01, r = 0.274, p<0.05, r = 0.21, p<.05 respectively). The communication skills 
component of the LMCC Part II component was significantly correlated with the MCAT 
verbal sub-score (r = 0.429, p<0.005) and the personal interview score (r = 0.239, p<0.05). 
Limitations of this study are that it is a single site study, with data on one year’s admissions 
only. Reiter et al. (2007), discussed earlier, similarly reported that only the uGPA predicted 
progress scores (PPI) and was statistically predictive of performance on the multiple choice 
medical knowledge exams (standardised ß = 0.38, p<0.05), whereas MMIs predicted OSCE 
performance, clerkship performance and the professional/non-clinical components of a 
licensing exam.  

Utzman et al. (2007), in a study involving 3365 students from a nationally representative 
sample of twenty physical therapist programs in the USA, which aimed to assess whether 
admissions data could be used to estimate the risk of failing the National Physical Therapy 
Examination (NPTE) and whether the degree of prediction varied by program, found that 
uGPA, quantitative and verbal Graduate Record Examination (qGRE and vGRE) scores, and 
race or ethnicity were independent predictors of NPTE failure. Controlling for other variables, 
the odds of failing the NPTE (a 200 multiple-choice question, standardized examination 
administered by computer) increased 12% for each 0.10 decrease in GPA, 6.6% for each 
vGRE drop of ten points and 3.5% for each qGRE drop of ten points. Ethnicity also predicted 
NPTE failure. However, the study only predicts failure on a test rather than high levels of 
performance. The between-programme logistics regression model (which included 
programme as a predictor) accounted for 28% of the variance in the odds of NPTE failure 
and there remains a considerable amount of unexplained variance (72%).  

7.2 Positive findings on longer-term effects of GPA and entry level 

McManus et al. (2003) conducted a prospective cohort study with follow up after 20 years by 
postal questionnaire to assess whether A level grades (achievement) and intelligence 
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(ability) predict doctors’ careers. The four outcome measures were dropout, career 
progression, research output, and stress, burnout and satisfaction with medicine as a career. 
The study participants were 511 doctors who had entered Westminster Medical School 
(London, UK) as clinical students between 1975 and 1982 and were followed up in January 
2002. They had taken a standard intelligence test (AH5) on entry to Medical School, 
measuring verbal and reasoning ability (Part I “verbal”) and spatial ability (Part II “spatial”). 
The follow-up questionnaire asked about career, qualifications, interests and personality. 
Stress was assessed with the General Health Questionnaire (GHQ-12) and an abbreviated 
version of the Maslach Burnout Inventory (aMBI) with additional questions on satisfaction 
with medicine. Forty-seven doctors were no longer on the Medical Register. They had lower 
A level grades than those who were still on the register (p<0.001) but not lower AH5 scores. 
Of the 464 doctors on the register, there was a 73% response rate to the questionnaire. 
Non-respondents had lower AH5 scores but did not have different A level results. Hospital 
doctors had higher A level grades and AH5 scores than General Practitioners (GPs), each 
effect being significant after accounting for the other. A levels had significant effect on time 
taken to gain membership qualifications, choosing to become a GP or leaving the register (r 
= 0.376, SE 0.098, p<0.01). They did not predict diploma or higher academic qualifications, 
research publications, or stress or burnout. Intelligence did not independently predict 
dropout, career outcome or other measures. The authors conclude that A levels have validity 
in selection, with a validity coefficient of about 0.3, but state that results may not be 
generalisable to other examinations in other countries.  

A study conducted in the Netherlands (Cohen-Schotanus et al., 2006) aimed to ascertain 
whether the GPA of school-leaving examinations is related to study success, career 
development and scientific performance. Admission to all medical schools in the Netherlands 
is determined by the use of a national lottery procedure weighted in favour of students with 
higher GPAs. The study involved 398 students admitted to the Faculty of Medicine at the 
University of Groningen in 1982 and 1983. The independent variable was the GPA from the 
school examination and the dependent variables were study success, career development 
and scientific performance (defined as publication of research papers and a PhD 
dissertation). Moderator variables were gender and cohort. The study found that a higher 
GPA significantly enhances study progress (coefficient -0.53), with significantly less time to 
graduation. Higher GPAs were associated with graduates qualifying in their preferred 
specialty and with higher scientific output. GPA scores had no effect on drop-out rate. 
Gender differences were found for study duration and scientific output, with women 
graduating earlier and publishing less. A strength of the study was its longitudinal data 
collection as graduates were interviewed about career development annually between 1993 
and 2000. A possible limitation was that it was conducted in one medical school only.  

Two studies reported on future impact of differences in ability at entry level. Paolo et al. 
(2006) conducted a retrospective study to compare the performance of alternate- and main-
list students during and one year after medical school, assessing admission and 
performance measures for 1188 students matriculating from 1997-2003 at the University of 
Kansas School of Medicine, USA. Measures included MCAT scores, basic and clinical 
science GPAs, USMLE Step 1 and Step 2 scores, residency match information and 
residency director ratings. The study found that both the admission measures and 
performance of alternate-list students were generally lower than for main-list students, 
however the authors state that the differences were very small and probably not meaningful. 
The study does highlight that those starting medical school with slightly higher rankings 
continue to do very slightly better during medical school and during the first postgraduate 
year, and suggests that taking students with lower scores into medical school did not 
adversely affect overall performance during medical school and one year after graduation. 
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The study results may not be generalisable to medical schools that have substantially 
different admissions criteria.  

McCarey et al. (2007) conducted a study to explore the prediction of academic performance 
by entry profile of a cohort of nurses. Study participants were 154 graduates from a three 
year nursing diploma at a Scottish University. A comparison was made between groups with 
different levels of entry qualification: no university-entry qualifications (i.e. access and 
standard grades), those with university qualifications (Highers) and those with tertiary 
qualifications. In Year one there was no statistically significant difference between groups in 
the two written assignments, although there was in examination results, with Group 3 having 
better scores. Group 3 also performed better at one piece of Year 2 coursework and at two 
pieces of year 3 coursework and one exam. There were slight effects of age, with older 
students tending to have higher marks than younger students, although this was statistically 
significant in one assignment only, and of gender, where differences were inconsistent. 
Whilst the study does give some indication that effects of entry level continue throughout the 
course, entry level is more variable for nursing than for medicine, so the results may have 
limited relevance.  

Peskun et al. (2007) conducted a study to assess the effectiveness of medical school 
admissions criteria in predicting residency ranking four years later. The study sample 
consisted of five classes of University of Toronto, Canada, medical school students (1994-
1998) who completed degrees and applied to positions in Family or Internal Medicine (n = 
345 and 315 respectively) at the University in their graduating year (1999-2003). Predictive 
validity of application components was assessed by estimating the association between the 
components and the ranking of students by the two postgraduate residency programmes. 
The predictive validity of admissions criteria was assessed for both academic and non-
cognitive medical school performance. Admission variables were academic measures 
(undergraduate GPA (uGPA), numerical Medical College Admissions Test (MCAT) score) 
and non-academic measures (personal essay, autobiographical sketch, letters of reference, 
interview). Medical school variables were OSCE score, Internal and Family Medicine 
clerkship grades and ward evaluations, and final medical school grade. Residency rank in 
Internal Medicine was correlated significantly with uGPA (p = 0.0296) and the admissions 
non-cognitive assessment (p = 0.0394), with a trend towards significance with MCAT. 
However, there was no relationship between GPA, MCAT and final application score and 
Family Medicine ranking, and a significant correlation with the admissions interview (p = 
0.0209). Non-academic variables were correlated with rank in both residency programmes, 
but the differences between the correlations may reflect different emphases on academic 
and non-academic performance in the two programmes. Final grade in medical school was 
correlated significantly with GPA and non-cognitive assessment. A limitation of the study 
was that the subjects were a restricted cohort as they were all successfully admitted to the 
University of Toronto and thus had high academic and non-academic admissions scores.  

7.3 Grade point average (GPA) as a predictor of performance  

A previous review states that ‘The relationship of pre-admission academic performance to 
clinical performance has been studied less often and is far less clear’ (Salvatori, 2001, 
p.162). A later review similarly states that ‘studies on the correlation of residency 
performance and grades in undergraduate and medical school have had mixed but not 
convincingly positive predictive results for residency performance’ (Lee et al., 2008, p.166).  

The Hamdy et al. (2006) BEME systematic review conducted a meta-analysis of 11 studies 
(Market, 1993; Smith, 1993; Kahn et al., 2001; Yindra, 1998a & b; Alexandra et al., 2000; 
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Paola et al., 2003; Callahan et al., 2000; Pearson et al., 1998; Richards et al., 1962; 
Rabinowitz, 1989) of clerkship GPA and supervisor ratings. The combined correlation was 
low (r = 0.28).  

Hamdy et al. (2006) also conducted a meta-analysis of five studies (Market, 1993; Loftus et 
al., 1992; Yindra, 1998a & b; Richards et al., 1962) of pre-clinical GPA as a predictor of 
supervisor ratings. The combined correlation was low (r = 0.25).  

Two studies reported positive findings regarding school/undergraduate grades and future 
OSCE performance. Lumb and Vail (2004) conducted a retrospective cohort study of 738 
students who entered the University of Leeds School of Medicine between 1994 and 1997. 
They aimed to compare the relative importance of social, academic and application form 
factors at admission in predicting performance in a Year 3 objective structured clinical 
examination (OSCE). Analysis by multiple linear regression found that school-leaving (A 
level) grades and academic potential (Section C of the application form) were significant 
predictors of success in the OSCE (p = 0.002 and 0.05 respectively), other than for mature 
students who performed very well despite having poorer A-level grades (p = <0.001). The 
study also found that male and ethnic minority students showed a relative under-
performance. Socioeconomic group and type of school attended were not found to affect 
performance. Overall, however, all the factors studied accounted for only 12% of the 
variation in OSCE results, with academic factors accounting for only 2%. Limitations of the 
study were that it was conducted in a single site and only addressed performance in the first 
three years of the course.  

Taylor et al. (2005) conducted a study to examine the relationship between graduates’ 
performance on a prototype of the National Board of Examiners’ Step 2 CS (clinical skills) 
and other undergraduate measures with their residency directors’ ratings of their 
performance as interns. The prototype CS exam is a 12 station OSCE, with questionnaires 
completed by standardized patients afterwards. GPA and prototype interpersonal score were 
the only significant predictors of intern performance. Variables correlated between .2 and 
.46, the highest being between GPA and quartile ranking. Limitations of the study are that 
the data is from one institution only and that residency directors’ ratings as performance 
measures may be limited.  

Basco et al. ’s (2000) study in the USA, discussed earlier, showed no significant correlations 
between either academic profiles (grade point ratio and MCAT scores) or selection profiles 
from interview scores and third year OSCE scores. Eva et al. (2004b), discussed earlier, 
found that MMIs were a better predictor of performance on OSCEs than GPA and traditional 
interviews.  

A study by Brothers and Wetherholt (2007), discussed earlier, examining the relationship 
between selection criteria for surgical residents and subsequent performance showed that 
medical school records (GPA) and USMLE scores correlated negatively with clinical 
performance. GPA correlations ranged from r=-.05 (knowledge) to r = -.26 (communication). 
Applicant personal characteristics and reference letters correlated most strongly with 
subsequent clinical performance. However, GPA and USMLE correlated positively with two 
other formal in-training tests, ABSITE and ABS QE. Residents who required remediation 
during training actually carried higher USMLE scores and GPA (both p<0.05).  

Brown et al. ’s (1993) study compared the records of twenty of 153 graduates from the class 
of 1983 at the University of California School of Medicine (USA) who failed to meet 
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residency directors’ expectations in Years One and/or Two with the records of twenty of their 
best-performing classmates in Years One and Two. The Medical School’s admission data for 
these two groups of graduates was compared. The groups were quite similar in qualifications 
required for admission, overall academic achievement, and performance on standardized 
national examinations, with minor differences in performances on clinical clerkships. A 
questionnaire to residency directors asking them to rate (on a 5-point scale) 1982-1986 
graduates’ performance found that most of the poorly received graduates’ problems during 
residency appear to have been personal and motivational. There were slight differences 
regarding academic strength, with three of the poorly received graduates and none of the 
best-received graduates receiving fewer than five (out of maximum twelve) points for GPAs, 
and two versus none with low MCAT scores.  

Silver and Hodgson (1997) conducted a study to evaluate GPAs and MCAT scores as 
predictors of NBME 1 and clerkship performance based on students’ data from one 
undergraduate institution (University of California, USA), so that grading system and 
curriculum would not be a confounding factor. Data for 88 students (out of 92 for the classes 
of 1990-1993) was available, and the sample was fairly heterogeneous in terms of uGPAs, 
MCAT scores, clinical performance grades and NBME 1 scores. Two regression analyses 
were performed to evaluate the relationship between clinical performances and data 
available at admission, and the relationship between these variables and NBME 1 scores. 
Results of the first regression analysis (F = 1.72, 5, 83, p>.1) showed that mean clinical 
performance was not related to any of the undergraduate predictors of performance (science 
or non-science uGPAs or MCAT scores). Results of the second regression analysis (F = 
9.79, 5, 83, p < .001) showed that MCAT scores (ß = .29) and cumulative science uGPAs (ß 
= .25) were related to students’ performances on the NBME1. The authors conclude that 
even when undergraduate grades are gained at the same institution, they are not useful in 
predicting clinical performance.  

Taylor and Albo’s (1993) overview of research carried out at the University of Utah School of 
Medicine (USA) in the 1960s and 1970s reports that physicians’ performances in medical 
school, as measured by GPA, were almost completely independent of their later 
performances in their practices, regardless of specialty or years of experience. They 
concluded from their studies that ‘academic achievement scores measure only a very narrow 
band of the extremely complex spectrum of skills and abilities used by physicians to practice 
medicine successfully’ (Taylor and Albo, 1993, p.565).  

7.4 Discussion 

Several studies have found evidence that academic grades predict future academic 
performance. Evans and Wen (2007) found that total undergraduate GPA was the most 
significant predictor in overall student academic performance in osteopathic medical 
education and MCAT scores were less predictive. Kulatunga-Moruzi and Norman (2002a) 
found that performance in licensing examinations was significantly correlated with GPA. 
Similarly, in later studies Eva et al. (2004b) found that GPA was the most consistent 
predictor on multiple choice exams measuring medical knowledge and Reiter et al. (2007) 
found that only the uGPA predicted progress scores and was statistically predictive of 
performance on multiple choice medical knowledge exams. Utzman et al. (2007) found that 
the odds of failing the USA National Physical Therapy Examination increased when GPAs 
decreased.  

Some studies have shown evidence of longer-term effects of GPA. Cohen-Schotanus et al. 
(2006) found that a higher GPA of school-leaving examinations significantly enhanced study 
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progress, with significantly less time to graduation, and was also associated with graduates 
qualifying in their preferred specialty and with higher scientific output. GPA scores had no 
effect on drop-out rate. McManus et al. (2003) found that A level grades had significant 
effect on time taken to gain membership qualifications, but did not predict diploma or higher 
academic qualifications or research publications. Peskun et al. (2007) found that residency 
rank in Internal Medicine was correlated significantly with undergraduate GPA in Internal 
Medicine, but not Family Medicine.  

However, there have been mixed findings regarding GPA as a predictor of clinical 
performance. Hamdy et al. (2006) reported on eleven studies that had a combined low 
correlation between clerkship GPA and supervisor ratings, and on five studies of pre-clinical 
GPA as a predictor of supervisor ratings where the combined correlation was also low. The 
majority of papers discussed here did not show a correlation between previous academic 
performance and clinical performance. Silver and Hodgson’s (1997) study showed that mean 
clinical performance was not related to any of the undergraduate predictors of performance 
(GPA and MCAT scores). Basco et al. (2000) showed no significant correlation between 
academic profiles (grade point ratio and MCAT scores) and third year OSCE scores and Eva 
et al. (2004b) found that MMIs were a better predictor of performance on OSCEs than GPA 
and traditional interviews. Brothers and Wetherholt (2007) found that medical school records 
(GPA) and USMLE scores correlated negatively with clinical performance. Taylor and Albo’s 
(1993) overview of earlier research reports that undergraduate GPA was almost completely 
independent of physicians’ later performances in their practices, regardless of specialty or 
years of experience. Two papers did report positive findings regarding future OSCE 
performance. Lumb and Vail (2004) found that A level grades and academic potential 
assessed on application were significant predictors of success in the third year OSCE. 
Taylor et al. (2005) found that GPA and prototype interpersonal score were the only 
significant predictors of intern performance on a prototype 12-station OSCE and residency 
directors’ ratings.  

7.5 Conclusion 

GPA has been found to be useful in predicting future academic performance; its utility in 
predicting clinical performance is less clear, with several studies showing no significant 
correlation. This raises questions regarding the weighting of grades in the admissions 
process, and which admission processes may best predict clinical performance.  
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8.  Standardised tests  

This section of the literature review focuses on the use of standardised tests as part of the 
selection process. Standardised tests are used to determine applicant’s aptitude for the 
health profession (some examples of those used in the UK are summarised in the Table 1, 
below). Aptitude tests are designed to measure intellectual capabilities, general mental 
ability or intelligence. (McManus et al, 2005) this includes tests for thinking and reasoning; 
particularly logical and analytical reasoning abilities.  

Table 1: Aptitude tests currently used in the United Kingdom by medical school and courses 
(McManus et al., 2005) 

BMAT Biomedical 
admissions test 

Used by Cambridge, Imperial college, Oxford 
and University college London as well as three 

veterinary schools 

GAMSAT Graduate medical 
school admission 

test 

Used for selection by Australian graduate 
medical schools. At present it is used by four 

graduate entry schools in United Kingdom. UK 
version GAMSAT:UK 

MSAT Medical school 
admission test 

Used by three UK Medical school 

MVAT Medical and 
veterinary 

admission test 

Developed in Cambridge and was a precursor to 
the biomedical admission test 

OMAT Oxford medical 
admission test 

Developed in oxford and was a precursor to the 
biomedical admissions tests 

PQA Personal qualities 
assessment 

Subtests of mental agility, interpersonal values, 
and interpersonal traits. Administrated in several 

UK medical schools on a research basis only.  
TSA Thinking skills 

assessment 
Used by several Cambridge colleges in a range 

of disciplines, of which computer science is 
presently the predominant.  

 

8.1 Studies that report standardised tests as a predictor with later examination 
scores 

In Australia the Graduate Medical school admission test (GAMSAT) is designed to assess 
problem solving and data interpretation in the social, physical and biological sciences as well 
as critical thinking, reasoning and written communication (Elliott and Epstein, 2005). 
GAMSAT consists of three sections; GAMSAT 1: Reasoning in Humanities and Social 
Sciences, GAMSAT 2: Written Communication and GAMSAT 3: Reasoning in Biological and 
Physical Sciences and aims to assess the individual’s capacity to undertake high level 
intellectual studies in a demanding course. It was introduced into Australia in 1996 and in the 
UK since 2000. It is designed to act as a filter in the selection process by providing objective 
data on defined areas of an individual’s capability for medical study.  

Coates (2008) conducted a cohort study to assess the criterion validity of the GAMSAT to 
predict performance in the first year of medical school. The three individual sections of the 
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GAMSAT and overall score were compared with GPA scores and interview measures. 
Graduate entry students (n = 351) across 6 medical schools in Australia were measured. 
The authors tested for concurrent validity assessing the relationship between GAMSAT, 
GPA and interview scores.  

Findings from this study showed that GAMSAT section 3: had the strongest relationship with 
year 1 performance; possibly because both tests measure knowledge in the 
biological/physical sciences. A number of year 1 performance indicators did not correlate 
with components of GAMSAT and there negative relationships between year 1 performance 
and GAMSAT. The best linear model to predict year 1 performance included the overall 
GAMSAT score and GPA.  

A major limitation of the study was the variability across the six institutions studied. This was 
reflected in the significant variability in responses rates across institutions and the problem 
with criteria of year 1 performance measures from different institutions. The authors did not 
include information on the interview measures. In some cases interviews reduced the 
predictive validity of the combination of selection methods while in others it improved the 
predictive validity. The authors did not include information on the interview measures used 
however interviews were shown to both add and reduce predictive validity in different 
schools which would suggest that there is a likelihood of a different interviews formats being 
used in the medical schools studied.  

The Medical College Admission test (MCAT) was originally developed in 1928 and is 
currently on its fifth version. In the United States it is a standard requirement in many 
medical schools, and all schools approved by the American Osteopathic Association. The 
MCAT is composed of four subtests: biological sciences (biology MCAT) physical sciences 
(physical MCAT) verbal reasoning (verbal MCAT) and a written sample (written MCAT) and 
is usually taken in the year prior to medical school application.  

The study by Hall et al. (1992), discussed above, examined the relationship between 
admission interview scores (both academic and non-academic criteria), MCAT, GPA and 
deans letter from students entering medical school. A significant relationship was found 
between MCAT scores and the dean’s letter ratings (r =-.27, p = .04) with stronger dean’s 
letter ratings associated with higher MCAT scores. MCAT offer useful predictive indications 
of how well someone will do in the pre-clinical curriculum. Similar conclusions were made by 
Silver and Hodgson (1997), discussed above, who evaluated GPAs and MCAT scores as 
predictors of NBME 1 and clerkship performance based on students’ data from one 
undergraduate institution. Regression analyses showed that mean clinical performance was 
not related to any of the undergraduate predictors of performance but that MCAT scores and 
cumulative science were related to students’ performances on the NBME1. The authors 
conclude that although MCAT scores are good indicators of NBME 1 performance, they are 
not useful in predicting clinical performance.  

In the United States all dental schools require applicants to take the Dental Admission Test 
(DAT). The American Dental Association (ADA) administers the DAT which is designed to 
gauge general academic ability, comprehension of scientific information and perceptual 
ability. The DAT consists of which measures knowledge of natural sciences; biology (DAT-
BIO) and general and organic chemistry (DAT-OC), reading comprehension (DAT-RC), 
quantitative analysis (DAT-QA) and perceptual ability (DAT-PAT). Other measures 
commonly used in the application process are undergraduate science GPA, general or 
cumulative GPA, letters of evaluation from faculty or members of the profession, relevant 
work experience in the field of dentistry, community service and interviews. Kingsley et al. 
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(2007) conducted a correlation study to examine the relationship between the. DAT, National 
Board Dental Exam Part (NBDE-1) and Dental School GPA (DS-GPA). The files of 225 
students from three cohorts in a single US Dental school were examined. Elements of the 
DAT (DAT-BIO, DAT-RC and DAT-QA) were strongly associated with NBME-1 scores. DAT 
OC was not associated with either NBDE-1 or DS-GPA. The study was limited in using data 
based around only using three dental student classes in a single institution  

The study by Poole et al. (2007), discussed above, examined the relationships between 
predictors, including a structured interview, and the clinical and academic performance of 
dental students in Canada. One of the predictors used in this study was the Canadian Dental 
Aptitude Test (DAT). DAT scores were related to some aspects of performance in the 1st and 
2nd years, but not the 3rd and 4th year performance which have a more clinical practice 
orientation.  

The predictive validity of a number of tests to determine the success of dental students in 
clinical and academic courses was explored by Chamberlain et al. (2005). Profiles of 
students (n = 89) at a Canadian dental school were compared with dental practitioners (n = 
130) using the NEO-PI-R personality measure, a measure of professionalism (SPS) and 
cognitive ability using scores from Reading Comprehension Examination, the perceptual 
Motor ability Test and the Academic Average component of the DAT.  

 The DAT academic average scores correlated with both the DAT reading comprehension (r 
= .58, p<.01) and perceptual ability (r = .28, p<.05) components. Students who did well on 
Academic Average also did better on both Perceptual Ability and Reading Comprehension. 
Perceptual Ability and Reading comprehension were not significantly correlated with each 
other. Both Academic Average (r = 0.37, p<0.01) and Perceptual Ability (r = 0.36, p<.01) 
predicted performance in year one. Overall students who performed well in the first year of 
dental training received higher scores on the Academic Average and Perceptual Ability 
components of the DAT. Reading comprehension correlated with the third year clinical 
coursework (r = .42, p<.05); students who received higher reading comprehension scores 
performed better in the third year clinical coursework. Perceptual ability also correlated with 
scores of professionalism (r = .36, p<.01). Students who scored high on pre-admission 
Perceptual Ability component were more likely to receive favourable clinical performance 
assessments on the measure of professionalism.  

8.2 Studies that do not report standardised tests as a predictors of either academic 
performance or clinical performance.  

Groves et al. (2007) looked at the relationship between medical students’ scores on the 
GAMSAT and structured interviews, and their performance in medical school. Students (n = 
189) volunteered in their second, third and forth year from Sydney and Queensland 
University Australia to participate. GAMSAT scores were compared with two other tests of 
Clinical reasoning problems (CRP) and diagnostic thinking inventory (DTI). No correlation 
was found between performance in GAMSAT and performance in the CRP. Weak negative 
correlation was found between GAMSAT and DTI (r = -0.31, p = 0.03). The correlation 
between GAMSAT and structured interviews was weakly negative for Queensland (r= -0.34, 
p<.01) and weakly positive for Sydney(r = 0.11, p<.01). The study found little evidence that 
GAMSAT and structured interviews are good predictors of performance in medical school.  

The small sample size, statistical power of the study and low response rate (13%) gives the 
study a low confidence level. The use of a measure of clinical reasoning makes this study 
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different from other studies involving the GAMSAT that have focused on academic 
performance. The authors conclude that their results highlight key questions on the use of 
entry tests as they have little predictive value of medical school performance.  

The study by Evans and Wen (2007), discussed above, investigated the extent to which 
Medical College Admission Test (MCAT) sub scores predict the overall academic 
performance of osteopathic medical students. The study found that MCAT sub-scores had 
low predictive validity of overall academic performance (ß = -.01-.21) in comparison to 
undergraduate GPA. A similar conclusion was made by Peskun et al. (2007), discussed 
above. This study examined the predictive validity of academic and non-cognitive 
admissions components with medical school performance. The admission variables 
examined, including the MCAT, were compared with an OSCE score, Internal and Family 
Medicine clerkship grades and ward evaluations, and final medical school grade. There was 
no relationship found between MCAT and final application score and Family Medicine 
ranking only a slight relationship between MCAT and Internal Medicine ranking.  

Hojat et al. (1993) conducted a prospective predictive validity study and examined a battery 
of nine tests; MCAT, psychosocial tests of general anxiety, text anxiety and locus of control, 
loneliness, neuroticism, sociability, stressful life events and perceived childhood relations. 
These tests were examined as to how well they predicted performance at medical school 
based on year one and two science exams and, clinical science exams and ratings of clinical 
competence.175 second year students (83% response rate) at Jefferson Medical College 
returned completed questionnaires. MCAT was shown to only predict the variance of 15% of 
basic science grades, 12% clinical science grades and only 4% of clinical competence 
ratings. This suggested that MCAT offered poor predictive validity for academic scores.  

 In contrast, psychosocial tests predicted 17% of the variance for basic sciences grades, 
15% for clinical sciences and 14% for clinical competence. In combining these scores 32% 
of the variance could be explained for basic science grades, 25% in clinical sciences grades 
and 18% in clinical competence ratings. The authors observed that students who recorded 
fewer stressful life events, less anxiety, less loneliness, less externality in locus of control, 
and more sociability contributed significantly to predicting the ratings of clinical competence 
at medical school. The authors concluded that adding a battery of psychosocial tests to 
admissions criteria could improve the prediction of basic science grades, clinical science 
grades and clinical competence ratings in medical schools over and above what can be 
predicted from MCAT scores alone.  

The study by Park et al. (2006), discussed above, evaluated the ability of pre-dental and pre-
clinical benchmarks to predict clinical performance in a cohort of dental students at Harvard 
School of Dental Medicine, USA. The predictors were overall GPA, science GPA, dental 
admissions test (DAT) and performance on National Board dental examination. The outcome 
variables were measures of student performance and productivity during the clinical years 
(the four disciplines were: operative, major restorative and removable and fixed 
prosthodontics). The results of the study revealed a lack of any statistical associations 
between the predictors and the clinical outcomes.  

8.3 Studies that report limitations of using standardised tests.  

The study by McManus et al. (2003), discussed above, compared measures of intelligence 
(ability); a standard intelligence test (AH5) on entry to Medical School, measuring verbal and 
reasoning ability (Part I “verbal”) and spatial ability (Part II “spatial”) and A-level 
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(achievement). A level scores had a significant effect on time taken to gain membership 
qualifications, choosing to become a GP or leaving the register. In contrast the AH5 score 
which measures ability cannot independently predict membership qualifications or dropout. 
The study suggests that A-levels (achievement) rather than measures of intelligence (ability) 
are better predictors of performance.  

The impact of practice bias and training is often raised as a general concern in relation to 
test taking. A study that looked at this specifically was Griffin et al. (2008) who examined the 
impact of coaching and re-testing on both the multiple mini interview (MMI) and the 
Undergraduate Medicine and Health sciences Admission Test(UMAT). A cohort of 287 
applicants for entry in 2008 to the new School of Medicine at the University of Western 
Sydney participated.51% of the candidates interviewed had attended coaching prior to the 
test. In comparison to non coached candidates, coached candidates showed no difference 
on the UMAT scores for logical reasoning or understanding people but had slightly higher 
scores on the non-verbal reasoning part of the UMAT. However the difference was not 
significant after controlling for age, sex and the University Admission index. The findings 
would suggest that coaching might have a small positive effect on non-verbal reasoning 
component of the UMAT.  

Fields et al. (2003) considered the gender effects on high stakes dental examinations which 
included the DAT. The scores from 451 dental students (128 females and 323 males) from 
six consecutive years at a US dental school were compared. Comparisons were examined 
between male and female scores on overall and science pre-dental GPA, DAT, National 
Board Dental Exam 1 and 2, North East Regional Board of Dental Examiners, and 
cumulative GPAs following second and fourth year. The study found men significantly 
outperformed equally prepared women in all areas with a percentage difference of between 
2.29 to 8.01, except reading comprehension where women demonstrated a 3.25 percent 
difference and biology where they were comparable. It is highlighted however that although 
scores on the DAT do exist the magnitude of the differences are so slight that at time of 
postgraduate admission they become irrelevant, particularly as the passing, not the scores is 
the critical measure.  

8.4 Discussion and conclusion 

There are a number of standardised tests currently used to recruit doctors internationally and 
in the UK. We have focused on the GAMSAT, MCAT and the DAT to consider the evidence 
of their ability to predict future performance.  

The evidence for GAMSAT remains inconclusive. While Groves et al. (2007) found little 
evidence of predictive validity, Coates (2008) found some evidence that a model which 
incorporated GPA scores could predict year 1 performance. Notably these studies examined 
the relationship of the GAMSAT with academic performance not clinical performance.  

The evidence of the predictive validity of MCAT remains limited to pre-clinical academic 
performance. Evans and Wen (2007), Silver and Hodgson (1997) and Peskun et al. (2007) 
all concluded little or no relationship found between MCAT and the studied clinical 
performance outputs. Hall et al. (1992) did find a significant relationship between MCAT 
scores and the dean’s letter ratings of student performance with stronger dean’s letter 
ratings associated with higher MCAT scores. Hojat et al. (1993) however reported more 
contradictory findings showing a low level of predictive variance which could be accentuated 
with the additional inclusion of a battery of non-cognitive tests. These studies do not offer 
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any robust evidence toward the predictive validity of MCAT in academic settings and offer no 
evidence in association with clinical performance.  

A number of studies have found relationship between the DAT overall score, or its 
components, and academic performance measures. (Kingsley et al.2007; Poole et al,2007; 
Chamberlain et al, 2005). However concerns over gender bias (Fields et al., 2003) and 
studies that found no associations (e.g. Park et al., 2006) contradict the overall efficacy of 
the DAT. Associations found are based on largely non-clinical performance, with the 
exception of Chamberlain et al. (2005). The findings by Poole et al. (2007) of a lack of 
association to performance at later stages on the course, where the curriculum included 
more work based clinical elements; question the predictive validity of clinical performance.  

The literature as a whole that has examined the predictive validity of these tests have often 
focused on academic performance outcomes instead of considering the tests predictive 
validity of clinical performance outcomes. Beyond assessing academic aptitude there 
remains a scarcity of robust evidence in support of these tests and where focus has been on 
later stages of a medical course, where clinical content is higher, the predictive validity of the 
tests has often been poor. This suggests that caution should be given to generalising these 
findings to clinical practice and beyond an academic context.  

 

54 



Appendix M     Newcastle Literature Review 

9.  Non-cognitive tests  

There has been a clear focus within the literature of looking at the measurement of the non-
cognitive elements of a candidate’s application and the relationship this may have with future 
performance. Such approaches have considered the development of tests as a means to 
measure factors such as the big five model of personality factors, emotional intelligence, 
professionalism and interpersonal skills. A number of studies have attempted to establish the 
predictive validity of non-cognitive factors on performance, however limitations of the 
measurement tools and their sensitivity towards the contextual nature of the doctors role 
need consideration.  

A body of studies refer to non-cognitive factors as representing aspects of the application 
that are not related to the cognitive scores gained through standardised tests. The non-
cognitive factors in the literature encompass behaviours, attitudes, personality traits 
interpersonal skills and biographical data.  

9.1 The basis for using non-cognitive selection approaches in selection 

An Australian study that considered the merits of solely using academic score in the 
selection process (Marley and Carmen, 1999) surveyed first and second year medical 
students, academic staff and school counsellors. Characteristics such as problem solving, 
critical thinking, communication skills, personal integrity, empathy skills and team 
membership were highlighted as necessary for being a doctor. The study emphasised 
selection approaches that move away from the singular use of matriculation scores to 
include qualities such as logical reasoning and critical thinking.  

Halley (2008) aimed to identify the characteristics that general dentists preferred when hiring 
an associate dentist. The survey collected responses from 574 general dentists (14.8% 
response rate) in four US States of Idaho, Utah, Ohio and California. Respondents were 
asked to rank characteristics of a successful dental associate (from 1 most important to 5 
least important). Highest ranking were: interacts well with patients (1.6) good relationships 
with principle dentist (2.4), interacts well with staff members (2.7), productive and efficient 
(3.4) and punctual (4.1). Factors that influence their choice of dental associate (1 most 
important to 8 least important) found that highest rank was personality (1.6), years of 
experience (3.7), completion of General Practice Residency/ Advanced Education in General 
Dentistry Programme (4.8), personal acquaintance (5.1), age (5.4), dental school attended 
(5.8), sex (6.5), military service (6.5) religion (7.6), other (8.8). The study concluded that 
interpersonal skills are regarded as the most important characteristics for a successful dental 
associate to possess. Personality was ranked as the factor that most influenced dentist’s 
choice of dental associate. This list may not be exhaustive as the authors provided a 
prescribed list of characteristics, which is a limitation of the study, and other characteristics 
could have been generated but not previously considered.  

In a study by Altmaier et al. (1989) key incidents from 31 senior radiologists across three 
medical schools were analysed through critical incident interviews. In describing each critical 
incident specific behaviours were elicited that distinguished doctors with good performance 
in the key incident and doctors with poor job performance in the key incident.187 critical 
incidents were identified and two physicians sorted them (inter-rater reliability of 0.89) into 
the six categories (knowledge, technical skills, attitudes toward self and conscientiousness, 
curiosity and conscientiousness and interpersonal skills. A Chi Square analysis was found to 
be non significant (p<.05) indicating the category distribution was similar both across sites 
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and in comparison to a previous study. The pattern of distribution across the three locations 
in the study also did not differ greatly from the incidents obtained in the earlier study 
supporting generalisability and suggesting that it does not appear that one category is more 
important at one training programme than at another.  

Across the critical incidents interpersonal skills (20% of incidents) and conscientiousness 
(43% of incidents) were the two categories of behaviour deemed as determining what was 
good and bad performance. Categories such as knowledge or technical skills did not feature 
as frequently in the incidents. The conclusion was not that categories such as knowledge are 
not important, but rather that doctors, following ongoing screening of cognitive factors 
throughout medical school, are a homogenous group in these categories. The study 
demonstrated consistency across setting in critical incidents. Behaviours that were more 
interpersonal in nature, or that were related to attitude, were cited as more of a requirement 
in a critical incident than behaviours involving technical skills and knowledge. For the 
purposes of selection this supports an approach involving the adoption of tools such as 
behavioural interviews and personality measures which measure these behaviours.  

Non-cognitive factors are shown through the survey study by Marley and Carmen (1999) to 
tap into factors which are considered important characteristics for good doctors. This 
requires selection methods that go beyond the measurement of academic scores and 
introduce personality and behavioural concerns. Similar results were found by Halley (2008) 
when examining the factors that dental practitioners seek when selecting new associates. 
Within this different context non-cognitive factors were similarly reported as key 
characteristics that new dentists need to display. Taking a very different perspective Altmaier 
et al. (1989) examined the key features that distinguish good and poor doctor performance in 
critical incidents. The use of critical incident techniques enabled a focus on work 
performance and the findings, which identify conscientiousness and interpersonal skills to be 
most frequently reported. This study highlights an important link between performance and 
non-cognitive factors which should be considered a potential discriminator in the selection 
context.  

9.2 Studies that report non-cognitive tests offer an alternative perspective on 
applicants 

Durning et al. (2005) examined the feasibility, reliability and validity of a supervisor 
evaluation form for first year residents as an outcome measure. A total of 1247 evaluations 
were collected for the 1559 graduates (80% response rate). Evaluation forms consisted of 
18 separate items and an additional free text query. Factor analysis found that the evaluation 
form collapsed into two domains that accounted for 68% of the variance; professionalism 
and expertise. These two domains were compared to GPA and USMLE Step 1 and 2. 
Expertise correlated moderately with all three, whereas professionalism had no correlation 
with USMLE scores and only a weak correlation with GPA. The differences in these 
correlations support the notion of two distinct factors within the student evaluation. This 
study also demonstrates how tests of cognitive factors such as GPA and USMLE Step 1 and 
2 measuring different constructs to professionalism, however assessing professionalism in 
selection is still as important as measuring expertise.  

Carrothers et al. (2000) carried out a study to measure medical school applicants emotional 
intelligence (EI) using data from 147 applicants to a six year BS/MD program. Scores on an 
EI instrument which measured maturity, compassion, morality, sociability and calm 
disposition) were compared against the American College Test (ACT),a measure of 
knowledge and academic skills, high school GPA and a traditional interview assessment. 
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Low correlations were found between the EI measure and both the GPA and the ACT. Four 
of the dimensions of the EI measure (maturity, compassion, morality and sociability) had 
high correlations with the traditional interview. The interview did not contain any items 
measuring calm domain reflecting the low correlation found between interview and that 
domain. The study shows that a measure of emotional intelligence is a different construct to 
traditional cognitive methods and offers selectors different characteristics to be used in the 
selection of future doctors.  

Collins et al. (1995), discussed above, studied the selection process going into a medical 
school in New Zealand and examined scores on interviews, a group exercise, a school 
report from the principal, and national exam scores. Candidates were interviewed twice and 
rated on seven non-cognitive attributes (communication, maturity, caring 
qualities/friendliness, awareness of community/political/social /medical issues, certainty of 
career choice, involvement in school activities, and involvement in community activities). In a 
group exercise candidates were rated on non-cognitive attributes (communication, 
leadership/organisational skills, friendliness, awareness of community issues and needs, 
knowledge of the nature of medicine as a profession, listening skills, and sensitivity and 
empathy to viewpoints and feelings of different individuals). School reports provided 
information on a candidate’s communication skills, maturity, personal qualities, and 
involvement in sporting/cultural /community activities, as well as an overall rating of personal 
qualities. These three measures of non-cognitive attributes (interview, group exercise, and 
school report) were moderately correlated with each other (ranging from r = 0.43 to 0.62, 
p<0.0001), and were not correlated with a national exam score. These associations provide 
some evidence for convergent validity of using different measurement tools for non-cognitive 
characteristics and divergent validity as there was little association between the national 
exam and the non-cognitive measurements.  

The studies by Carrothers et al. (2000) and Durning et al. (2005) showed the distinctiveness 
of a non-cognitive factor, such as emotional intelligence and professionalism, in a selection 
context and reported that their inclusion provides a different lens to look at the candidate 
from. A similar conclusion is taken by Collins et al. (1995) who further demonstrates that 
non-cognitive elements are distinct from traditional methods and offer a different perspective 
on which to base a decision upon.  

9.3 Studies that report non-cognitive tests as a predictor of future performance 

The study by Hojat et al. (1993), discussed above, considered the contribution of non-
cognitive measures in the prediction of medical school performance. Using a battery of 
psychosocial tests and MCAT the study examined how well they could predict performance 
at medical school. The MCAT was able to predict more of the variance in basic science and 
clinical science exams however the psychosocial tests predicted significantly more of the 
variance in basic science and clinical science in comparison to the MCAT alone. The authors 
also observed that students who recorded fewer stressful life events, less anxiety, less 
loneliness, less externality in locus of control, and more sociability were found to be rated 
more highly in clinical competence at medical school. The authors concluded that adding a 
batter of psychosocial tests to admissions criteria could improve the prediction of basic 
science grades, clinical science grades and clinical competence ratings in medical schools 
over and above what can be predicted from MCAT scores alone.  

In the study by Frantsve et al. (2003), discussed above, the effects of personality traits on 
selection for an oral maxillofacial surgery residency programme in the US (n = 47) were 
examined. Personality was assessed by a standardised self-report personality measure 
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(Adjective Check List, ACL) and by interviewers on five personality traits (assertiveness, 
confidence, friendliness, motivation, and stress tolerance) during interviews. There were no 
significant correlations between the ACL and applicant ranking.  

The study by Chamberlain et al. (2005), discussed above, examined the use of personality 
measures as predictors of the clinical and academic course success for dental students and 
compared their personality profiles with dental practitioners. Measures used included 3 
components of the DAT, a measure of behaviours and professionalism (SPS) and the NEO-
PI-R personality measure. The NEO PIR measure contains 240 items that were specific 
designed to assess the Big Five of Five Factor Model of personality (FFM) ;Extroversion, 
Conscientiousness, Openness to experience, Neuroticism and Agreeableness. A 
hierarchical regression was used to determine the relative contribution of the personality 
factors in predicting professionalism. Deliberation, a facet of Conscientiousness (β = .33, 
p<.01), and Ideas, a facet of Openness to experience (β = .22,p<.05) were significant 
predictors of professionalism.  

The comparison of students and Dental practitioners found Dentists were higher in 
Agreeableness (F = 8.04, p<.05); they tended to be more compassionate. Dentists were 
lower in Neuroticism (F = 7.59, p<.05) they were more emotionally stable than dental 
students. Dentists were also higher in Conscientiousness, dentists were more organized, 
self disciplined and cautious (F = 8.04, p<.05).  

Dental students were higher than dentists in Extroversion (F = 23.46, p<.05) students were 
more talkative and active than dentists reporting higher openness to experience scores 
(11.98,p<.05), dental students preferred novelty to familiarity and had more differentiated 
emotional states. Profile matching was also used to compare the overall student personality 
profiles to the mean profile for the dental practitioners and compared this with first year 
academic performance. It was found that students with personality profiles more similar to 
practitioners had higher first year grades (r = .28,p<.05). This study demonstrated that non-
cognitive predictors, such as personality, have a role to play in the dental school selection 
process. Use of personality components, particularly conscientiousness and neuroticism, 
were good predictors of student’s professional behaviour and first year performance.  

The study by Poole et al. (2007), discussed above, examined the relationships between 
predictors, including a structured interview, and the clinical and academic performance of 
Canadian dental students. In examining the five-factor model of personality they found that 
conscientiousness was significantly related to many performance outcomes (from r = .24 to 
0.47). The study suggests that conscientiousness shows potential as predictor of 
performance.  

Similar findings in relation to academic performance were found by Chamorro-Premuzic et 
al. (2006) who compared the scores of 104 undergraduate psychology students from a 
British University on a battery of tests; five cognitive ability tests, the NEO-FFI personality 
tool that measure the FFM and atypical intellectual engagement scale. Neuroticism was 
significantly and negatively correlated with essay (r = -.22, p<.05) and exam (r = -.25, p<.05). 
Conscientiousness was significantly and positively correlated with essay (r = .22, p<.05), 
final project (r = .20,P<.05) and exam marks (r = .31,p<.01).  

Studies, such as the three preceding studies, that are based on the FFM can attract two 
common criticisms; whether the FFM would apply equally well to non-volunteer samples, as 
is the case when respondents are job applicants, is there risk of socially desirable 
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responding. Smith et al. (2001) examined three samples from a database of people who had 
completed a psychometric test; the Hogan Personality Inventory (HPI). A student sample (n 
= 2500), job applicant sample (n = 2500) and job incumbent (n = 2500) were used which 
differed along the social desirability continuum. The study found that the FFM was consistent 
across all of the samples and there was no evidence of a new ‘ideal employee’ emerging 
which would be the case if the social desirable criticism held true. The FFM also fit the job 
applicant sample better than the student sample which fails to support both of the critiques of 
the FFM. The study therefore concluded there was no evidence to suggest either the frame 
of reference or social desirability of FFM were valid criticisms.  

Peng et al. (1995) assessed the usefulness of Cattell’s 16 Personality Factor Questionnaire 
(16PF) in identifying personality variables in relation to the performance of medical students 
by considering the ability of the 16PF in differentiating problem students from non-problem 
students. The 16PF was designed to give a broad measure of personality that would be 
useful to practitioners in a wide range of settings. It uses185 items, and measures 16 
personality factors with most items using a True/?/False format. The 16PF scores from 
Malaysian medical students (n = 101) were correlated with preclinical performance and 
problem student and non-problem student scores were compared. The study found that the 
personality factors of enthusiasm, venturesome, self opinionated, imaginative, 
experimenting, resourceful and driven were positively correlated with performance whereas 
being self – assured (placid or worrying) was negatively correlated. In addition students who 
had to re-sit their examinations in at least one module appeared to be more reserved, 
emotionally less stable and apprehensive (worrying) compared to those with straight passes. 
The authors noted that low levels of anxiety correlated positively with performance and that 
problem student had higher levels of anxiety or apprehension. The findings should consider 
the cultural context of the student studying in Malaysia; the findings distinguish how 
personality of the students may differ from western counterparts. The participants also all 
volunteered to the study which may also reflect certain personality qualities.  

The benefit of the inclusion of personality tests within a selection approach was 
demonstrated by Hojat et al. (1993) as they were able to explain a greater proportion of 
performance variance than the MCAT. Higher performance linked to greater sociability and 
the experience of less stressful events suggest non-cognitive can describe a link to 
performance. Chamberlain et al. (2005) demonstrated facets of openness to experience and 
conscientiousness were predictors of performance while the students and dentists displayed 
different distinct personality profiles. The finding that higher performance was seen from 
students showing a closer ‘fit’ to the dentist profile suggests that candidate profiles far 
removed from this ‘fit’ might be likely to demonstrate below par performance in future roles. 
Conscientiousness being a potential predictor of performance was further supported by 
Poole et al (2007) and Chamorro-Premuzic et al. (2006) alongside a negative correlation 
with neuroticism. Peng et al. (1995) demonstrated in a Malaysian student sample personality 
factors that were related to higher academic performance and also underperformance. 
These studies demonstrate how personality can be predictive of future performance.  

9.4 Studies that report non-cognitive tests as a predictor of poor performance 

Tamblyn et al. (2007) investigated the ability of clinical skills examinations (CSEs) to predict 
future medical complaints. A cohort of 3423 doctors who took the Medical Council of Canada 
clinical skills examination between 1993 and 1996 and who were licensed to practice in 
Ontario and Quebec participated. Members of the cohort had 1116 complaints filed against 
them with 696retained after the investigation. Of this cohort, 17.1% had retained 1 
complaint.81.9% of the complaints were for communication or quality of care related issues. 
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A multivariate Poisson regression was used to estimate the relationship between complaint 
rate and scores on the clinical skills exam and traditional written examination. The patient-
doctor communication score in the clinical skills exam remained significantly predictive of 
retained complaints (p<0.001) with scores in the bottom quartile explaining an additional 
9.2% of complaints (95% CI, 4.7%-13.1%). The authors concluded communication and 
clinical decision making ability were important predictors of future complaints to regulatory 
authorities and current exams could be modified to test these attributes more effectively.  

A study by Murden et al. (2004) examined whether observed professionalism deficiencies 
can predict poor performance in third year clerkships.44 students (6.7%) at Ohio Medical 
school were identified as having specific deficiencies. Deficiencies were identified through a 
physician and non-physician preceptor taking a doctor-patient relationship course that all 
students attended. Deficiencies were categorised into extreme shyness, poor process skills 
(unable to elicit, gather and organise relevant information) and negative attitudes.38 
students were matched against a non deficiency group based on a ‘MCAST’ composite 
score of undergraduate science GPA, undergraduate college average MCAT scores and 
scores on the United States medical Licensure Examination (USMLE) Step 1. A significant 
difference was found between the deficient medical students and the matched controls on 
the third year clerkship performance (F = 7.45, p<0.05). The primary source of this difference 
was from those with the negative attitude deficiency; the inability to establish rapport with 
patients because of paternalistic behaviour, self centred behaviour or poor attitude towards 
doctor patient relationships. The authors concluded that those students who demonstrate 
deficiencies in professionalism and patient communication skills, particularly negative 
attitudes, in their first year of medical school tend to perform more poorly in third year 
clerkships than non-deficient controls. Some support to this finding of relating 
professionalism and attitude was provided by Heintze et al. (2004), discussed above. This 
study found professionalism in patient interaction was associated with Empathy and social 
competence as measured through the Affect Reading Scale(ARS). Positive relationships 
were found between empathy as measured by the ARS and tutor assessment of the 
student’s social competence generally and of their interpersonal competence whilst being 
advised and of their contact with patients.  

Knights and Kennedy (2006) investigated the effectiveness of selection interviews in 
deselecting students with negative personal characteristics. Students completed the Hogan 
Development Survey (HDS). This is a self-report measure of dysfunctional personality 
characteristics. The inventory is based on the diagnostic and statistical manual version 3 
classification of personality disorders. Results showed that the HDS identified negative 
personality characteristics that were not detected in selection interviews. Principal 
component analysis (PCA) identified 4 factors which accounted overall for 67.3% of the 
variability in dysfunctional interpersonal behaviour. Factor 1: ‘move away’ from people, 
(moodiness, distrust, reluctance, independence) 58.7% had elevated scores, Factor 2: 
‘move against’ people, (self-confidence, risk-taking, creativity) 73.6% had elevated scores, 
Factor 3: ‘Diligent’, (perfectionism). Scores were spread evenly across construct and Factor 
4: ‘Dutiful’, (reliance upon others): 57% had elevated scores. In conclusion many negative 
characteristics associated with interpersonal problems are difficult to detect in an interview 
setting. The study shows that a significant proportion of new students report dysfunctional 
behaviours at levels that are worthy of attention by medical schools. The HDS could be used 
alongside selection interviews to identify dysfunctional tendencies.  
 
These studies demonstrate an association between personality factors and 
underperformance. A similar association has been demonstrated by the UK National Clinical 
Assessment service which suggests that 29% of their referrals are (in the view of the 
manager) about behaviour alone (NPSA, 2006). The studies by Murden et al. (2004) and 
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Peng et al. (2004) show associations between behaviour and academic performance while 
Tamblyn et al. (2007) demonstrated a link between clinical decision making and 
communication with future medical complaints. Potential negative characteristics are evident 
at the selection stage however measures often used may not be sufficiently sensitive to 
identify them (Knight and Kennedy, 2006). Collectively these studies demonstrate a number 
of personality characteristics that are linked to underperformance but also highlight how 
more sophisticated selection methods, such as personality inventories, may be required in 
order to effectively detect them.  

9.5 Studies that report contextual considerations in the use of non-cognitive tests 

Patterson et al. (2000) reviewed three studies that defined the competencies required for the 
job role of a GP. A mixed methodology of critical incident focus groups with GPs, 
behavioural coding of GP-patient consultations and critical incident interviews with patients 
were examined. The data collected enabled the development of a competency framework of 
11 competencies with associated behavioural descriptors. These competencies were; 
empathy and sensitivity, communication skills, clinical knowledge and expertise, conceptual 
thinking and problem solving, personal attributes, personal organisation and administrative 
skills, professional integrity, coping with pressure, managing others and team involvement, 
legal ethical and political awareness and learning and personal development. The authors 
concluded that competencies required could be used to inform psychometric tests. The main 
limitation of the study was that the samples were only drawn from one area of the UK. In 
addition the authors highlight that the behaviours outlined in the results are not static and 
change as the job role changes and develops. The study highlights the importance of 
considering the behavioural attributes; not just academic and clinical skills in the selection 
process.  

A related study (Patterson et al., 2008) applied the same methodology as Patterson et al. 
(2000) to three different Specialties; Anaesthesia, Paediatrics and Obstetrics and 
Gynaecology.14 competencies were identified; the 11 existing competencies found in 
Patterson et al. (2008) with the addition of two competencies; vigilance and situational 
awareness and teaching, managing others and team involvement were considered as two 
separate entities. This study also compared the competencies across specialties. 
Differences were found in terms of prioritisation both within and between the specialities 
studied. Differences were found across specialities for empathy and sensitivity, 
communication skills, organisation skills, professional integrity, team involvement and 
teaching. The similarities found across specialties could suggest that applicants should have 
a minimum standard across competencies however the differences identified also suggest 
that candidates should display an aptitude for the priorities of that Specialty.  

Stratton et al. (2005) examined the relationship between emotional intelligence and empathy 
with clinical skills demonstrated in an objective structured clinical examination (OSCE).165 
US medical students completed a 12 station OSCE following clerkship as a requirement to 
graduation. Within each encounter the students have 15 minutes to interact with a simulated 
patient (SP) and another five minutes to provide additional follow up information. 
Standardized patients then record each examinees performance using a predefined 
checklist – focusing on discrete, observable behaviours related to various aspects of the 
encounter such as taking a history or the physical examination and a three item checklist on 
communication skills. Emotional intelligence and empathy was measured through 
completion of the Trait Meta-Mood Scale (TMMS) that measures individual difference in 
recognising, discriminating and regulating emotions; and the Davis Interpersonal Reactivity 
Index (IRI) that measures dimensions of empathy. Results showed the TMMS and IRI 
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subscales were significantly related suggesting overlap between EI and empathy. The 
subscales of Attention to feelings, Empathic Concern and Perspective Taking were 
significantly positively correlated with communication skills, while Empathic Concern and 
Perspective Taking were also negatively associated with physical examination skills. While 
this study highlights emotional intelligence, and empathy, as distinct from cognitive ability, it 
also raised questions regarding the use of EI in selection. This study demonstrates that the 
nature of the doctor’s role may require a range of personality qualities depending on the 
situation and selection methods must be specific and contextually relevant.  

A study by Kulatunga-Moruzi and Norman (2002) examined the validity of admission 
measures used to assess non-cognitive qualities for applicants to McMaster Medical school. 
The study compared three cohorts; those accepted to McMaster on the first round, those 
accepted on the second round and those who were rejected and accepted at another 
medical school. Admissions data analysed included GPA, simulated tutorial scores; 
group/communication skills/problem-exploration skills and personal interview scores), a 
written autobiographical submission and data for the Medical Council of Canada’s Licensing 
Examination (LMCC) Part 1 and 2 were examined. GPA of those rejected by McMaster was 
significantly higher than those accepted in either first or second round. Those students 
offered places in the first round had significantly higher ratings on admissions scores than 
those rejected. Post hoc analysis of the simulated tutorial scores, group/communications 
skills and simulated tutorial problem-exploration skills, revealed similar findings. The mean 
scores for Personal interviews were significantly greater in those accepted in first and 
second round compared to those rejected. These findings demonstrate that the selection of 
McMaster students is heavily weighted toward non-cognitive measures. A comparison 
between LMCC performances found there was no difference between McMaster students 
and students who enrolled elsewhere.  

The authors considered these findings of why McMaster students continue to perform well at 
LMCC studies but demonstrate lower GPA scores particularly when evidence demonstrate 
poor correlations between LMCC scores and non-cognitive factors (in comparison to GPA 
for example). They argue that the scores derived from measures of personal qualities, such 
as interviews and group exercises, are likely to not solely measure personality factors but a 
range of other extraneous variables. In contrast the strength of a measure such as GPA is 
that it is an average over time and variance due to extraneous factors are likely to have been 
cancelled out. Such measures often assume independence from context and a further 
argument presented is that these selection methods may be valid and reliable but 
performance in the context of admission data does not generalize to performance in the 
context of clinical examinations.  

In examining a single construct, EI, across a number of different OSCE stations Stratton et 
al. (2005) highlight a concern regarding the assumption of core non-cognitive factors being 
context-free. The nature of the doctor’s role is broad reaching and requires the student to be 
accomplished in displaying a range of appropriate behaviours; determined by the situational 
context. The study by Kulatunga-Moruzi and Norman (2002) highlights issues around the 
efficacy of measurement previously mentioned in the section. The distinction made between 
non-cognitive tests and GPA is an important one. The GPA is able to measure over time with 
extraneous factors cancelling each other out. For non-cognitive factors care must be taken 
to how far particular evidence is generalised across contexts and how much reliance is 
placed on a single measurement. The differences in the importance of competencies across 
specialties identified by Patterson et al. (2008) suggests that designed selection processes 
that incorporate non-cognitive elements need to consider contextual factors and have far 
these can be generalised to the different elements of the doctors role.  
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9.6 Discussion and conclusion 

The need for non-cognitive elements to be included within the selection process for doctors 
has been demonstrated through consultation on the desired characteristics of a doctors, and 
dentists, often focusing on non-cognitive rather than academic factors. A further argument 
presented is that as a whole the medical cohort are academically homogenous groups and 
therefore non-cognitive measurements offer a clearer means of discrimination. A review of 
critical incidents by Altmaier et al. (1989) provided evidence that non-cognitive factors can 
discriminate between good and bad performance during critical incidents. A number of 
studies have shown a relationship between personality and performance, as well as 
underperformance in both an academic context and in relation to medical complaints.  

A number of personality factors have been found to relate to performance. Conscientious 
has been associated with good performance in critical incidents (Altmaier et al.,1989), a 
predictor of professionalism (Chamberlain et al., 2005), related to clinical and academic 
performance (Poole et al., 2007) and positively correlated with academic scores (Chamorro-
Premuzic et al., 2006). Anxiety levels and high neuroticism have been associated with lower 
clinical competence at medical school (Hojat et al.,1993), correlated with negative 
performance and problems students behaviour (Peng et al., 1995) and negatively correlated 
with essay and exam marks (Charmoro-Premuzic et al., 2006). Good Patient to doctor 
communication skills were associated with good performance in critical incidents (Altmaier et 
al.,1989) empathy and social competence (Heintze et al., 2004) and lower likelihood of 
future complaints (Tamblyn et al., 2007). A number of associations have also been found 
between emotional intelligence constructs and performance. Empathic concern and 
perspective taking was negatively associated with physical examination and positively 
correlated with communication skills (Stratton et al., 2005). Empathy and sensitivity have 
also linked to professional competencies across a number of Specialties (Patterson et 
al.2000; 2008).  

In general studies have suggested that non-cognitive tools should feature in selection and 
that they will add a different insight of the candidate than is currently available through 
traditional methods such as interviews or cognitive tests. Non-cognitive methods can be 
used to accentuate existing methods, e.g. Knights and Kennedy (2006), and may provide a 
more wide ranging insight to base a selection decision upon. The studies themselves refer to 
a range of personality tools and there is little consistency in practice therefore important 
considerations around the reliability, validity and utility must be taken in the usage of such 
measures.  
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10.  ‘White space’/personal statements  

This section of the literature review focuses on the use of white space as part of the 
selection process. The definition we are using for the term ‘white space’ is the application 
process that involves the candidate writing a personal statement and how this was evaluated 
by the raters involved in processing applications. We have also included and other forms of 
white space that involve the candidate writing an essay or free text response which require 
candidates to provide evidence of thinking and analytic skills.  

Written submissions, like interviews, are used to identify non-cognitive characteristics that 
are not identifiable from grade point averages or tests measuring knowledge. Assessments 
of non-cognitive elements are key to the selection process but achieving reliable and valid 
measurements of them is challenging. Glick (2000) states that there is universal agreement 
that outstanding cognitive qualities alone are not sufficient for medicine, however the 
essential personal qualities are even more difficult to evaluate.  

There were very few studies that focused on ‘white space’, although a couple of studies 
included the personal statement as part of a batch of analyses they were using to examine 
the best tool for predicting performance. Crane and Ferraro (2000) and De Lisa et al. (1994) 
both reported that personal statements were among the items of evidence that were least 
important for ranking. A review article by Lee et al. (2008) reported not finding any specific 
studies correlating the personal statement with resident selection or future resident success.  

10.1 Studies that highlight the potential strength of the personal statement 

The aim of a study by Sadler (2003) was to identify the differences between students who 
completed the nursing course and those who did not. The study was conducted at the 
School of Nursing, Michigan, USA. It examined the differences between 43 ‘non-completers’ 
and 193 ‘completers’ of the nursing baccalaureate. The study design was a cohort study 
involving retrospective comparison of data from those who completed the course 
(‘completers’) and those who did not. Measurements included comparing grade point 
averages, essays scores and a content analysis of the themes in the admission essay. The 
findings showed there were no differences between the grade point averages (GPA) of the 
completers compared to the non completers. The essay scores for each group showed 
minor difference, the scores for the non-completers were broader (1-20) compared to the 
completers (5-20). Essays were scored on organisation, focus, development of ideas, 
standard use of English and congruency on the values and norms of nursing. Inter-rater 
reliability for interview scores was moderately high (0.76).  

The qualitative analysis identified two themes ‘helping others’ and ‘family/personal care 
giving’ that highlighted the main differences between those who completed and those who 
failed to complete the nursing course. The non-completers failed to describe a personal 
experience with a nurse or a family care giving situation. Nursing seemed to be external to 
them; nursing was something ‘to do’ rather than ‘to be’. They did not personalise or 
internalise statements they made about nursing and the role of the nurse. This was in 
contrast to the completers who wrote about personal engagement with the care giving of 
family members and they developed personal goals from what they had observed. The main 
finding was that grade point averages and essay scores did not differentiate between those 
students who failed to complete the course from those who completed it. The main 
differentiation between the two groups was the internalisation of the nursing role. The 
limitations of this study are that it was conducted on one site and focused on nurses and the 
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findings may not be transferable to other groups such as medicine. This study highlights the 
importance of understanding the clinical role early on: those who already had a good 
understanding of the role and internalised it were more likely to complete the training course.  

The aim of a study by Amos (1996) was to determine whether medical school achievement 
is related to or predictive of performance on physical medicine and rehabilitation (PM&R) 
residency. Data was extracted from files of 205 former residents on the programme at 
University of Washington, USA. They found that entry into academic PM&R practice was 
predicted by an interest in such a practice in the personal statement of the residency 
application.  

10.2 Studies that report on how personal statements are valued by raters 

The aim of a study by Travis et al. (1999) was to identify whether family practice residency 
directors, in the current pro-primary care climate will continue to prioritise the qualitative 
components of the application process over the quantitative (as they had 4 years earlier). 
Secondly, an aim was to determine if those residency programmes who are highly 
successful (high number of applicants) rank the components of the application process 
differently (value quantitative measures) compared to programmes that are less successful.  

The method involved a national survey of all residency directors in the USA identified from 
the 1997 Directory of Family Practice Residency Programmes. Directors form the 
Accreditation Council for Graduate Medical Education approved residency programs in 
family practice were invited into the study. The response rate was 78%. The responses 
represented a variety of institutions and geographical regions. The main comparisons were 
carried out on the 260 programmes that provided data for both the 1994 and 1997 surveys. 
In both surveys the dean’s letter, the personal statement were ranked first and second. In 
1994 the transcripts (academic credentials) were ranked third and in 1997 this was the 
application form. There were no significant differences between those programmes that were 
rated successful compared to rated less successful, both rating quantitative measures in 
third and fourth positions after qualitative measures.  

The personal statement was ranked first or second by all family practice residency directors, 
highlighting the importance of stated attitudes and aptitudes for family practice. This study 
highlights the value placed on personal statements above academic credentials in terms of 
selecting the person with the right attitude and philosophy for family practice. This study 
might be more relevant for selection at speciality level, but could highlight the general 
importance and value of the personal as reflected in qualitative measures over the 
impersonal as reflected in exam scores to ensure the right people are placed in the right job. 
The limitations of the study were that comparisons were focused on the responses from the 
same institutions in 1994 and 1997; the responses were not necessarily from the same 
individuals. Others members of faculty are also involved in selection; their views were not 
represented in the survey.  

Galazka et al. (1994) conducted a survey of 282 residency directors from U. S. accredited 
non-military family practice programmes. They found that personal letters were rated as 
important by only 8% of the directors whilst interviews were rated as important by 51% and 
performances on clinical rotations by 36%. Selection decisions were highly influenced by 
candidates’ performances in interviews and on clinical rotations.  
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10.3 Studies that highlight the weaknesses of the personal statement for selection 
purposes 

The aim of Dirschl’s (2002) study was to examine the inter-observer reliability of a scoring 
system designed to objectify the screening of orthopaedic residency applications. Forty 
resident applications were scored by six observers. The scoring system used included 
objective and subjective elements. The intra-class correlation coefficients for individual 
elements ranged from 0.28 to 0.98. The intra-class correlation coefficient was high for 
elements that were numeric but low for elements that were more subjective. Even with the 
use of careful definitions, raters had poor reliability in scoring elements such as letters of 
recommendation and personal statements.  

The aim of a study by O’Neill et al. (2009) was to estimate the generalisabilty of the 
admission to medicine process during spring 2007. One of the measures examined included 
was a motivational measure based on a statement written in essay format. The assessment 
included five domains: written communication skills; knowledge of the chosen programme 
and profession; reflections on choice of programme and future employment plans. The 
written statement was prepared off-site and submitted with the application form. The five 
domains were assigned a plus or minus, used to guide an overall score of 0-100 on a global 
rating scale. The results of the motivational essay contained the largest proportion of 
undifferentiated error compared to the other admission variables which were qualification, 
knowledge and the interview. In addition to the undifferentiated error the motivation essay 
had a low applicant effect, a large rater effect and consequently the G coefficients were poor 
for the written motivation measure, but good for the admission interview. The authors 
acknowledge that competition for places is fierce and private coaching is advertised and 
model motivation essays have appeared in the internet. The authors reported that a sixth of 
the applicants had attended a coaching course and that their motivation essays were very 
similar, indicating potential ghost editing.  

The aim of the Hanson et al. (2007) study was to compare the completion of an 
Autobiographical Screening tool (ABS) in controlled conditions on-site at the medical school 
interview, and off-site before interview via the web. The hypothesis being tested was that the 
controlled environment would lead to lower ABS scores, but that students would maintain 
their relative ranking. In addition it was hypothesised that a shorter time frame for completion 
of the questions would result in better differentiation between students. The study design 
was a paired comparison between off-site and on-site ABS completion. The study took place 
at McMaster University, Canada and involved 696 applicants selected for interview on the 
basis of GPA and off-site ABS. The ABS contained eight questions, six items were novel for 
on-site completion and two items were the same as off-site.  

The results showed that the off-site scores were significantly higher than on-site scores and 
there were low correlations between the two scores. The items that were repeated were 
rated higher than the novel questions, but there was still a low correlation with off-site 
completions. Inter-rater reliability was better for off-site ABS. There were differences 
between raters, faculty assigned higher scores relative to the students and the community 
member’s mean scores fell between the two. On-site ABS scores were moderately predictive 
of the multiple mini interview MMI (r = .30), but not the off-site scores. The disparity in the 
off-site and on-site ABS scores is of concern. The finding suggests that the difference could 
be due to deliberately fraudulent behaviour – i.e. help with completion. The validity problems 
make ABS unreliable and its use as screening tool very questionable for selection.  
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The aim of the McManus et al. (2005) study was to determine if the personal statement 
could predict later happiness or happiness with a medical career. The study included forty 
pairs of doctors, matched for sex. One member of each pair was known to be very satisfied 
and the other very dissatisfied with a medical career. Ninety-six assessors were used to 
judge which member of each pair was the happier. Of the 1,920 judgements made by the 96 
judges 963 (50%) were correct, which was not significant. The study concluded that personal 
statement cannot validly be used by assessors to identify doctors who will subsequently be 
dissatisfied with a medical career. This study highlights that people can portray an ideal 
image to increase their chances of acceptance.  

The aim of a study by Umansky et al. (2006) was to determine what factors predicted the 
ultimate fate of graduating plastic surgery residents. They analysed the data from 29 
residents. Of particular note, they found no difference between academic graduates and non 
academic graduates with regard to their intentions in their letters of recommendation and 
personal statements. This study indicates that raters were not able to differentiate those 
more likely to have an academic career from those who were not. The particular limitation of 
this study was the small sample size.  

10.4 Studies that have attempted to improve the reliability of free text submissions.  

Dore et al. ’s (2006) study aimed to enhance the reliability and validity of an autobiographical 
submission (ABS) screening tool, used to screen pre interview non cognitive attributes. The 
study was conducted at DeGroote School of Medicine at McMaster University, 
Canada.3,907 applicants gave offsite ABS’s, the top 1000 then had their ABS reviewed by 
three raters per applicant. The three ABS scores were combined with grade averages and 
the top 696 ranking applicants were interviewed. Interviews consisted of a 12 station MMI 
and an 8 question ABS.  

Data from a subset of 30 randomly selected candidates was compared, first by rating the 
ABS on the traditional method (raters evaluated all ABS questions for a given candidate 
before moving onto the next candidate, vertical method) and the new method (where each 
rater scored all candidates on the first question before moving on to score the second 
question, horizontal method).  

The scores for the ABS completed on-site were significantly higher than the ABS completed 
off-site. This finding was driven by the traditional scoring method where a higher mean score 
was given. The internal consistency (i.e. the average correlation between questions) varied 
with scoring method used. The traditional scoring method had greater internal consistency 
compared to the new horizontal scoring method. Inter-rater reliability was found to be higher 
for the ABS when completed on site and slightly higher for traditional vertical scoring 
compared to horizontal scoring (.81 vs .78). However, the ABS correlated better with the 
multiple mini interview (MMI) when the new horizontal scoring system was used (0.65 
onsite).  

This study highlighted that the new ABS scoring tool has potential as the preferred scoring 
system. The high internal consistency of the traditional vertical scoring system indicated that 
the ratings across questions were not independent and a halo effect may have introduced 
bias in scoring ABS. The new horizontal scoring system displayed greater inter-rater 
reliability. Compared to the MMI, the MMI has shown predictive validity (Eva et al., 2004b) as 
yet the ABS has not done so. The limitations were the small sample and that raters only 
received very minimal training.  
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10.5 Studies that show free text submissions can be more closely associated with 
clinical competence than basic science 

The aim of the Hojat et al. (2000) study was to examine consequential validity of the Writing 
Sample section of the Medical College Admissions Test (MCAT), whether score on the 
Writing Sample section of the MCAT predicts performance on clinical competence more than 
on basic science (based on the assumption that writing scores reflect analytic, organisation 
and problem-solving skills rather than knowledge base). The study was a between subjects 
design involving 1776 students at Jefferson Medical College Philadelphia between 1992 and 
1999. The Writing Sample scores were classified into three groups: top, middle and bottom. 
ANOVA (and Duncan tests) were used for most comparisons and Kruskal Wallis for class 
rank.  

Comparisons of the top, middle and bottom groups on the Writing Sample showed no 
significant difference for undergraduate science GPA or for the Biological or Physical 
science sections of MCAT. Significant differences were observed for undergraduate non-
science GPA and the verbal reasoning test, clinical science and ratings of clinical 
competence and higher class rank with higher written sample. Verbal reasoning as a 
covariate reduced some, not all effects. Written sample scores were more closely associated 
with clinical competence than with basic science. The limitations of this study were that 
multiple analysis correction (Bonferroni) was not applied – although multiple significant 
results suggest alpha probability is not exceeded.  

10.6 Discussion of strengths and weaknesses of using white space as part of 
selection 

White space offers one mechanism of access to the non-cognitive attributes that are an 
important part of selection. Identifying what are the important attributes and then determining 
how best to assess them is a vital first step. The Sadler study above indicates that white 
space can be used to assess the candidates understanding of the clinical role and potentially 
tap into the type of doctor the candidate aspires to, something which seems to be valued by 
selectors from certain specialties at least (Travis et al), although others prefer to rely on 
interview (Galazka et al.,1994).  

One of the strengths of personal statements is that they can highlight a candidate’s interest 
in a speciality and show that they have appropriate philosophy (Amos, 1996; Travis, 1990), 
although raters were not able to differentiate those more likely to have an academic career 
from those who did not, nor were they able to identify those satisfied with medicine as a 
career from those dissatisfied. Hojat et al.’s (2000) study highlights the potential strength of 
including essay submissions which seemed to be a better predictor of clinical performance 
than competence in basic science, on the assumption that it was drawing on analytic and 
organisation skill rather than knowledge.  

The main weakness of white space has been the difficulty with measurement as highlighted 
in Dirschl (2002) and O’Neill et al. (2009) above. Improvements in reliability and validity can 
be made and Dore’s (2006) study is one example. All of these studies emphasise the 
potential contribution white space has to selection. However, both the O’Neill and Hanson 
study warns of the potential for misuse when white space answers are generated off-site and 
answers are open to potential fraudulent assistance. Like Lee et al. (2008), this review also 
found no studies correlating the personal statement with resident selection or future resident 
success. In terms of cost-effectiveness this option is one of the least expensive compared to 
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interviews and multiple mini interviews. Completion on-site would be more expensive than 
off-site but on-site completion would increase the validity. This option does not offer any 
particular merit for patient safety.  
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11.  Structured records of achievement 

A structured record of achievement is broadly defined as a document which captures and 
summarises the skills and achievements of a candidate. The UK higher education sector is 
moving towards this in the form of the Higher Education Achievement Record (HEAR; 
Universities UK 2007), which incorporates the European Diploma Supplement (The Europe 
Unit 2006) established by the 1999 Bologna Agreement between European nations as a 
description of higher education qualifications portable between member states. The 
motivation for this initiative is to aid the comparability of qualifications from different 
institutions (and countries), but also to provide greater detail to employers on the specific 
skills and experience candidates have, over that in a basic degree subject and classification. 
The record provides an extension of the degree transcript (less common in the UK than in 
the American higher education system), and provides a detailed breakdown of exams, 
courses and modules (with marks), as well as group work, and details of strengths and 
weaknesses in different areas.  

The HEAR is only being piloted in the UK in the 2008-2009 academic year, so it is too early 
for its success to be evaluated. The review identified no papers explicitly using transcripts or 
similar records of achievement as part of a selection and admissions process. However 
studies which look at the grade point average, which is a single element of the transcript, are 
included elsewhere in this review.  

The detail contained in the HEAR has some similarities with a learning portfolio, where a 
student or trainee assembles evidence of learning from different areas of their programme of 
study, although it is unclear how much primary evidence will be included in the HEAR. 
Undergraduate medical degrees already use portfolios (as indeed does postgraduate 
medical education), but as with other undergraduate assessments, these are not 
standardised, and vary in content and format between medical schools. The review found no 
use of portfolios in selection; while they are used for assessment, this tends to be formative 
and reflective in nature (e.g. Rees & Sheard, 2004; Driessen et al., 2005; Driessen et al., 
2006).  

There are studies which have looked at the structured scoring and analysis of achievements, 
although a formal record is not used. DaRosa and Folse (1991) evaluated a standardised 
student evaluation form for selection into residency. Forms were completed by the students’ 
clerkship directors (n=137 students by 16 directors in 1986, n=76 students by 9 directors in 
1987), and then similar forms completed by their residency programme directors at the end 
of their first year of residency. From these forms correlations were found between student 
and resident evaluations on six items in three areas (clinical abilities, knowledge and 
professional behaviour). There was more range restriction in 1987, clerkship directors only 
using upper half of scale. Moderate correlations between the clerkship and residency 
directors' ratings were found in 1987 (r=.45), with correlations on individual items between 
.43 and .57, compared to 1986 findings, where the overall correlation was not significant, 
and only two items correlated significantly (r=.32). NBME part 1 scores correlated with 
clerkship ratings (r=.30-.35) in both years, but residency evaluations just in the second year. 
Significant relationships were found between in-service examination percentile and some 
residency and clerkship ratings. Overall the study demonstrated feasibility and acceptance 
from those who completed the forms, but a low response rate of 52% suggests acceptance 
was not universal, and the low correlations throw doubt on its predictive validity.  
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Dirschl (2002) evaluated the inter-rater reliability of a scoring system applied to the 
applications of 40 randomly selected applications to an orthopaedics residency programme 
in the United States. Applications were reviewed and scored independently by six observers 
using a normalised 100-point scoring system applied to subjective and objective measures. 
Objective measures consisted of variables which may appear on a record of achievement 
such as the number of honour grades in basic science and clinical years of medical school, 
whether the applicant had achieved membership in Alpha Omega Alpha, the percentile 
score on the United States Medical Licensing Examination Part 1, the number of research 
projects done while in medical school, the number of abstracts or manuscripts published. 
The national ranking of applicants’ medical school was also included. Subjective measures 
included determination of number of activities volunteered by the applicant that involved the 
use of gross motor and fine motor skills, the number of leadership and volunteer activities, 
an evaluation of three letters of recommendation, and evaluation of a personal statement. 
Overall inter-observer reliability (indicated by intra-class correlation) was high at 0.80, 
although below the .90 criterion desired for a reliable diagnostic test. Higher scores were 
recorded for numerical and objective measures and lower for subjective elements.  

11.1 References and letters of recommendation 

Personal references have long been part of selection, but these days are often fairly 
structured in content – in part because of validity issues, and in part to avoid litigation. 
Several US studies have looked at structured letters of recommendation, formal ‘Dean’s 
Letters’, or similar reports which effectively provide a systematic overview of a student’s 
performance which will contain much of the information in a structured record of 
achievement.  

Girzadas et al. (2004) examined a standardised letter of recommendation (SLOR) for 
selection into a US emergency medicine residency, and whether outcome related to the 
genders of the applicant and author of the letter. The emergency medicine SLOR uses a 
checkbox format that focuses on a number of attributes: work ethic, willingness to assume 
responsibility, ability to develop a treatment plan, ability to work with others, ability to 
communicate a caring nature to patients, how much guidance the applicant will need in the 
residency and a prediction of the success of the applicant. The author also has to grade the 
applicant overall as ‘outstanding’, ‘excellent’, ‘very good’ or ‘good’, and rank them relative to 
other applicants for whom they have written letters.835 SLORs were analysed, and a 
relationship between author and applicant gender, and application outcome was found. The 
female applicant/female author combination was twice as likely to result in a ‘guaranteed 
match’ recommendation than any other gender combination (odds ratio=2.0). A limitation of 
the study however was that the amount of contact between author and applicant was not 
controlled for, and so may have been a confounding factor.  

Other studies of letters of recommendation have found conflicting results. Dirschl et al. 
(2002) found that ratings of letters of recommendation for applicants to a US orthopaedic 
residency programme did not correlate with later performance on in-training examinations, 
board examinations or faculty ratings of residents. Hayden et al. (2005) found that a letter of 
recommendation does predict performance on measures of clinical but not academic 
success, although only for graduates of lower ranked medical schools.  

Lurie (2007) compared the ranking in a dean’s letter with programme directors’ ratings of 
trainees, 9 months into internship. The study used a quasi-experimental design, with the 
dean’s letter ranking (‘good’, ‘very good’, ‘excellent’ and ‘outstanding’) treated as a four-level 
independent variable on which data from residency programme directors was compared. 
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Residents were rated by programme directors on a 13 item questionnaire which was treated 
as a single factor (Cronbach’s alpha=.94). Directors were also asked if respondents agreed 
with the classification in the dean’s letter. Analysis of variance found differences between the 
top two dean’s letter classifications and the remainder. Programme directors disagreed with 
the dean’s letter ranking for only 19 of 104 students, with 14 referring to ‘Good’ (the bottom 
group), 7 feeling it overestimated trainee and 7 that it underestimated. The remainder were 
in high categories and mostly felt the letter underestimated the student. There was more 
variability between programme directors’ ratings of the ‘good’ and ‘very good’ graduates. The 
study highlights the potential use of references to indicate strong performers, but a lack of 
predictivity for average performers.  

Naylor et al. (2008) looked at the relationship between a range of experience-related 
variables (including class rank, clerkship grade, research experience, publications) as well 
as dean’s letter and interview score on performance on American Board of Surgery 
examination, in-training assessments and residency programme directors’ evaluations. A 
lack of superlatives in the dean’s letter was found to be a predictor of an unsatisfactory 
outcome.  

11.2 Discussion and conclusions 

Evidence which may be contained in a structured record of achievement has some 
predictive validity, and the standardisation of such information may be beneficial. The UK 
higher education sector is moving towards a universal record, and medical education may be 
required to co-ordinate with this (for the purposes of intercalated degrees and the benefit of 
students who may transfer away from medicine).  
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12.  Assessment centres, work samples and simulations 

12.1 Assessment centres 

This section describes studies which have looked at novel methods of ascertaining 
behavioural or interpersonal skills. The methods discussed in these studies are those which 
are used as a direct part of selection, and do not include OSCEs and similar assessment-
oriented behavioural examinations. These tasks are often completed as part of ‘assessment 
centres’ in which candidates may complete a battery of tasks in one day, including 
interviews, cognitive and non-cognitive tests which are discussed in other sections of this 
review. Assessment centres consist of “a standardised evaluation of behaviour based on 
multiple inputs” (International Task Force on Assessment Center Guidelines, 2000, p.2). 
They are similar in some ways to am OSCE or multiple-mini interview, but will contain 
stations which may each look at a number of cognitive or non-cognitive elements, rather 
than each addressing only one. Assessment centres also have a longer history outside 
medical education, dating back to the Second World War (Patterson & Ferguson, 2007).  

Empirical findings on the predictive validity of assessment centres in non-medical fields have 
been promising. In a widely cited meta-analytic review, Gaugler et al. (1987) reported a 
corrected mean validity of .37 for assessment centres. Gaugler et al. (1987) also examined 
the predictive validity for five different criteria: overall job performance (.36), management 
potential (.53), performance on the dimensions rated in the assessment centre (.33), training 
performance (.35), and career advancement (.36).  

Arthur et al. (2003) examined the predictive validity of common assessment centre 
competencies. The competency demonstrating the greatest validity was problem-solving 
(.39), followed by influencing others (.38), organising and planning (.37), communication 
(.33), drive (.31), and lastly, consideration/awareness of others (.25). Arthur et al. (2003) also 
reported that, together, the competencies produced a multiple correlation of .45 (R2=.20). 
Further regression analyses identified a subset of four competencies that accounted for the 
most unique variance in assessment centre scores: problem solving, influencing others, 
organising and planning, and communication. Neither drive nor consideration/awareness of 
others made a significant contribution to the model when the other four competencies were 
included.  

Patterson et al. (2005) looked at the predictive validity of an assessment centre comprising 
five components on six dimensions of practice. The assessment centre consisted of a series 
of simulation exercises observed by raters (details are not provided). Looking at data from 
46 GP registrars who had passed through an assessment centre, and 20 who had not, they 
found that there were few significant differences between the two groups’ supervisors’ 
reports after three months’ practice (only on problem solving and clinical expertise). Within 
the assessment centre group however, those who had scored highly did tend to score more 
highly in their supervisors reports on most dimensions.  

Randall et al. (2006) describe an assessment centre implemented for selection into 
paediatric training in a UK deanery, and the relationship between task and interview 
performance. The assessment centre consisted of a structured interview, a simulated 
consultation with a parent of a young child, a group exercise discussing the prioritisation of 
tasks (clinical and non-clinical), and a reflective written exercise based on the group task. 
Scores gained on the structured interview were significantly correlated with those on the 
group exercise and the simulated consultation (r > .4). The written exercise correlated with 
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the group exercise (r > .5). However the correlations were low between the simulated 
consultation and written exercise (r=.21) and group exercise (r=.12). The non-interview tasks 
had some effect on outcomes, with three of 27 candidates not offered places who would 
have been on interview alone.  

Candidates’ perceptions of the assessment centre were also gathered. The vast majority 
indicated that the assessment centre gave them more opportunity to demonstrate their 
abilities than other medical selection processes experienced and that the content was more 
relevant to work in paediatrics. The study had a relatively small sample (n=27), drawn only 
from one area of the UK, although Randall et al. (2006) found similar results from sixteen 
participants in a pilot assessment centre for obstetrics and gynaecology.  

An example of an assessment centre described by Ziv et al. (2008) involved a standardised-
patient simulation task for the evaluation of personal and interpersonal skills as part of 
recruitment to an Israeli medical school (n=283 and 280 across two years). The task 
consisted of eight stations rated by standardised patients and faculty members: three 
scenarios with standardised patients, two short interviews about the scenarios, a 
standardised personal interview concentrating on attitudes towards the medical profession, 
and two group sessions where candidates worked in groups of six on problems such as 
ranking statements relating to the medical profession. Correlations with cognitive test scores 
were found to be low, indicating non-cognitive elements were being assessed by the 
stations. The system was found to be reliable in terms of inter-rater reliability and test-retest 
consistency.  

12.2 Simulation and work sample 

The simulation tasks included in assessment centres may constitute a form of ‘work sample’. 
This term refers to measures or assessments which provide a sampling of the candidate’s 
workplace behaviour. Two studies of applicants to a Dutch medical school describe a 
method of selection termed by Oosterveld and Cate (2004) a ‘study sample assessment 
procedure’ (SSAP), which is a form of work sampling assessing both information processing 
and communication skills. Candidates are put into pairs, and each spends an hour reading a 
3-5 page text about a different disease. They then explain what they have learnt to their 
partner, followed by two 15 minute interviews with a standardised patient about both 
diseases (that they studied, and the one their partner studied). The method studies 
knowledge retention and understanding, communication with peers, and communication with 
patients. A panel of three views these interviews from behind one-way glass, and rates them 
on standardised forms.  

Cate and Smal (2002) looked at the content of the interviews in terms of the quality of 
information given to the patients, the attitudes expressed and the communication skills 
demonstrated (n=61). While the results are not reported in depth in this paper, reliability 
coefficients of between .6 and .92 are quoted. The study reported by Oosterveld and Cate 
(2004) compared the reliability of the SSAP with a structured interview by a different panel of 
three, and free text responses to an application form (n=172). It found that the SSAP 
showed comparable reliability to the interview, and to the overall process including all three 
elements (with G-coefficients greater than 0.7), and great than the application form alone.  

Another example of a work sample method was described by Kogan and Shea (2005). This 
was a simulated case write-up tool as an assessment method. Standardised forms were 
rated by multiple raters, with 14 specific qualities of the write-up and a global measure. Data 
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from 165 US medical students found that the tool was a reliable method of capturing skills 
for clinical writing skills, and may have had educational value in improving those skills. While 
reported as an assessment method, this may indicate a means of identifying skills during 
selection.  

Bland et al. (2005) looked at the feasibility and validity of different approaches to scoring of a 
script concordance test for assessment or selection. A script concordance test may provide 
evidence of clinical reasoning skills and knowledge base as part of an assessment centre, 
although it is usually a summative assessment method. Candidates indicate their perception 
of the importance of different information or interventions, and their responses are compared 
with those of an expert group. Kreiter et al. compared responses of 85 respondents of 
different grades (from medical student to expert) to an expert panel. Outcomes using either 
direct match to mean expert scores, deviation from mean scores, or deviation from modal 
expert scores were compared. Three and five-point scales were also compared. The scores 
varied with the expertise of the respondents, indicating construct validity, and it was found 
that a system which took modal expert responses rather than means resulted in greater 
reliability.  

Chamberlain and Searle (2005) reported an evaluation of a pilot teamwork assessment task 
in which applicants to a UK medical school were observed discussing a non-clinical ethical 
issue in small groups. The intention was to examine aptitude for problem-based learning 
type interactions, but the method may be generalisable to other course types. Behaviours 
which were identified as desirable were rated on a four point scale, and summed to produce 
an overall score. Low concurrent validity was found in comparing scores with selection 
interviews (r=-.32), although there was overlap between the individuals clustered at the top 
and bottom of interview and teamwork assessment rankings. Eleven out of 44 candidates 
who passed the interview scored below pass standard in test, while 23 of the 69 candidates 
who passed the teamwork assessment failed the interview. This could indicate a lack of 
concurrent validity, or that the assessment is measuring a complementary construct. No 
predictive validity was observed in terms of undergraduate year one assessments, but the 
sample for whom such data was available was very small (n=16). Problems of the 
subjectivity of interpreting behaviour as belonging to a given desirable category, and of 
potential halo effects leading to mis-identified behaviour. The method does have apparent 
potential however.  

Lievens et al. (2005) described the use of a ‘situational judgment test’ (SJT) which aims to 
capture the skills of interpersonal judgment which would be required in a clinical setting, 
although not on a clinical task. In the study 7197 applicants to Belgian medical schools 
across four years completed a test in which they viewed 30 video scenarios, responding 
immediately after each one to a multiple choice question about interpersonal issues raised. 
Scores were compared with the cognitive test used as part of the centralised admissions 
process for Belgian medical schools, and a low correlation was found (r=.19). The SJT was 
found to explain variance in grade point average (GPA) across the four year degree beyond 
that explained by the cognitive test, with greater GPA variance explained if the course had a 
higher interpersonal skills component. The conclusion was that the SJT did have predictive 
validity along a dimension distinct from the cognitive test. The implication is that 
interpersonal skills are relatively static – the range does not compress by the end of the 
course.  

For admission to specialty training/residency programmes, higher fidelity simulation may be 
appropriate. Savoldelli et al. (2006) looked at the performance of Canadian anaesthesia 
residents on a simulator, compared to their performance in an oral examination immediately 
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preceding it. Both methods compared performance on resuscitation and trauma scenarios. 
Scores were consistently higher on the simulator, with higher pass rates and fairly low 
correlations with the interview scores (r=.52), but there was agreement on those who failed 
in each method. The majority of variance was found to come from participants, regardless of 
scenario or modalities. The conclusion was that the simulation picked up participant qualities 
different from those detected in interviews alone. Problems uncovered in simulation were 
procedural rather than knowledge-based: a resident who ‘knows how’ may not be able to 
‘show how’. Both methods had comparable ability to filter failing trainees. A questionnaire 
found the majority of candidates felt positively about simulation as a useful part of 
assessment. While the study looked at an assessment context, the findings may transfer to 
specialty recruitment, with the simulator providing a demonstration of practical skills.  

12.3 Discussion and conclusions 

This section has discussed studies which present evidence relating to assessment centres, 
and on simulation and work study tasks which may be most effectively situated in such 
centres. Assessment centres may have value in allowing a range of cognitive and non-
cognitive elements to be evaluated in a time-efficient way, although they do require 
organisation and resources. Their real value though will depend on the stations or tasks 
which are incorporated. Work sample and simulation approaches can provide useful ways of 
accessing complex skills and aptitudes.  

An assessment centre is not a singular off-the-shelf method of selection, a format for the 
administration and delivery of selection. Once appropriate methods of selection have been 
chosen, whether interviews, simulations, practical tasks or teamwork exercises, it may 
provide an efficient way – for both applicant and recruiting organisation – of running the 
selection process.  
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13.  Discussion 

A need has been identified to review the process of selection and recruitment to the first year 
of the Foundation Programme. Perceived weaknesses in the existing process have led to 
concerns that the recruitment of new doctors is lacking in robustness, validity and reliability. 
Two stages in developing a new or revised method are identified: defining the purpose and 
requirements of selection, and then establishing the appropriate methods of selection 
(Guion, 1998; Patterson & Ferguson, 2007).  

13.1 Purpose of selection 

In reviewing selection procedures, it is important to consider the reason for selection – what 
are candidates being selected for? The papers discussed in this review have addressed 
three main areas of selection – undergraduate, initial postgraduate training, and advanced 
postgraduate training (specialty programmes). Of the three, the second has most in common 
with selection to Foundation Programme, and appears to be the most under-studied. 
Selection of medical students must by definition focus on aptitude and potential for clinical 
work as the majority of applicants will have no clinical experience. Predictors derived from 
performance in non-clinical domains, while that for specialist training can be based much 
more on clinical experience, and performance in directly relevant examinations. Entry to 
Foundation Programme level training must make inferences from little clinical practice, as 
medical students do not have the opportunity to take real clinical responsibility, and so must 
be based more on academic and non-academic analogues and aptitudes.  

To ensure the right dimensions are measured in selection a competency framework should 
be identified based on a job analysis. Appropriate selection methods can then be chosen to 
assess these competencies (see Randall et al., 2006; Patterson et al., 2008). The principle 
is akin to that of blueprinting assessments to a curriculum, as used in the development of the 
Foundation Programme assessment tools (e.g. Archer et al., 2008). For Foundation 
Programme year 1 however, a detailed job analysis, based on observation, may be hard to 
carry out and less useful in practice because the role of the Foundation Year 1 doctor varies 
so much between placements – locations and specialties – within the course of a year. A job 
analysis may however be carried out by reviewing the General Medical Council policy 
documents which define the competencies required of a Foundation doctor. Tomorrow’s 
Doctors (GMC 2003, although currently being revised) defines the competencies which a 
medical student must have at graduation, and so effectively specifies the minimum 
standards required of a new doctor. The New Doctor (GMC 2007) sets out the standards 
which must be achieved during Foundation Programme, and so indicates the aptitudes 
which applicants should be able to demonstrate, even if their experience at application does 
not provide direct evidence. However it should be noted that both of these documents are 
focused on education, and the competencies which are of importance to employers during 
selection may have a different, more service-oriented, focus. However, the key elements are 
the same – that the doctor should be able to perform a range of clinical tasks professionally 
and safely.  

13.2 Methods of selection 

This review has considered a breadth of evidence concerning various selection methods. 
The main strengths and weakness of each approach are summarised in Table 2.  
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Different methods address different aspects of an applicant, and the literature identified 
different methods for different dimensions of performance – often simplified into ‘cognitive’ 
and ‘non-cognitive’, but with varying levels of complexity. Some methods attempt to measure 
or otherwise capture these dimensions directly, while others such as personality testing 
capture variables which may determine behaviour in applied domains. The former aims may 
use established summative examinations as indicators of expected future performance, 
while the latter may use tools solely for selection. There are also differences in the level of 
performance on Miller’s pyramid (Miller, 1990) that the evidence relates to, namely whether it 
is related to knowledge, behaviour, or actual practice. For indirect measurement, indications 
of aptitude may come from expressed attitudes, personality dimensions, or psychomotor 
skills.  

The main findings are that cognitive measures (such as national exams, grade point 
averages and standardised tests) can assess knowledge and are moderately predictive of 
later cognitive measures such as membership examinations. However, cognitive tests have 
low predictive validity for clinical practice which involves skill-based qualities. It has been 
stated that there is universal agreement that outstanding cognitive qualities alone are not 
sufficient for medicine (Glick, 2000).  

Adding more cognitive tests at a national level would not necessarily add value then, in 
terms of ascertaining an applicant’s knowledge over and above the standard demonstrated 
by completion of a medical degree. It would also risk losing the diverse ecosystem of 
medical curricula, which provides welcome heterogeneity in the workforce. The ranking of 
graduates which would likely follow from such an exam may also unfairly disadvantage some 
doctors – a normative distribution can exaggerate differences which may be small on any 
meaningful criterion. An exam is also a limited snapshot of cognitive ability, compared to the 
multiple sampling that a longitudinal measure such as the grade point average provides.  

The review has identified the importance of addressing non-cognitive components during 
selection. The recent study by Illing et al. (2008) on the preparedness of medical graduates 
for practice highlighted that the main area of weakness when starting Foundation 
Programme was lack of exposure to clinical practice. Evidence from this review indicates 
that additional components of selection should access both evidence of clinical practice 
gained as an undergraduate, and the non-cognitive qualities which will enable good practice.  

Evidence of clinical experience may be best gained through retrospective evidence from 
medical school in the form of a structured record of achievement, or additional assessments 
for the purpose of selection for the benefit of employers. These assessments may be 
conducted in the framework of an assessment centre which may contain simulations of 
practice, including simulated consultations and work samples. A similar method which 
provides opportunities for the assessment of both clinical practice and non-cognitive 
attributes is the multiple mini interview, which has a growing body of evidence of its 
predictive validity. The methods which the assessment centre/multiple mini interview 
structures allow for enable a greater assessment of the ‘shows how’ and ‘does’ elements of 
Miller’s pyramid (Miller, 1990) of clinical competence, compared to cognitive assessments 
which can only demonstrate the ‘knows’ and ‘knows how’.  

Other non-cognitive tests measuring elements such as personality and behaviours can 
provide additional indicators of future performance, but may be divorced from actual clinical 
performance. That said, relatively stable attributes such as conscientiousness have been 
shown to relate to performance.  
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Selection processes for the Foundation Programme must take account of the fact that the 
population of applicants will cover a narrow range, and all but a very few will be competent to 
perform their job and develop as professionals. Selection is therefore not about sorting 
‘wheat from chaff’, or people who will be good doctors from those who will not, but rather 
making sure that applicants who are the ‘best fit’ for an employer are selected, and that any 
who do ‘fit’ but have particular areas for development are identified and can be supported.  

Selection methods must also satisfy their stakeholder constituencies. Employers want to 
retain their independence, and exercise choice to be confident that their workforce is able to 
deliver the service and maintain patient safety. Students must feel that they are able to 
present their capabilities to their best effect, and are not being disadvantaged by methods 
which do not effectively assess their competencies. Employers and applicants need to feel 
they have appropriate control over the outcome to feel that the process is fair. Interviews 
satisfy both candidate and employer in terms of perceptions of control. The traditional, 
unstructured interview does not however have the necessary validity or reliability to measure 
appropriate qualities and competencies, and is open to interviewer bias. Structured 
interviews have higher validity and reliability, and are typically preferred over traditional 
interviews. The multiple mini interview may add further robustness, while satisfying 
stakeholder preferences.  

13.3 Conclusions 

The main findings of this review are that cognitive tests are moderately predictive of later 
cognitive tests. However, non-cognitive elements need to be considered to ensure the doctor 
is able to perform well. The important non-cognitive elements are clinical practice and 
personal attributes. An assessment centre approach provides a framework allowing for a 
range of methods to be used, which may include multiple mini interviews, personality tests 
and skill-based assessments.  
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Table 2: Strengths and weaknesses of selection options 
Strengths Weaknesses 

Interviews overall 
• Positively regarded by candidates and 

interviewers 
• Provides opportunity to assess cognitive 

aspects  
 
Structured interviews 

• Less subjective 
• Reduces risk of bias 
• More defensible against legal challenge 
• More reliable and valid 

 
 

 
• Can be costly and resource intensive 

 
Structured Interviews 

• More evidence required for predictive 
validity in the medical field 

 
 
Unstructured interviews 

• More subjective 
• Increased risk of biases 
• Open to risk of legal challenge 
• Less able to identify risk to patient safety 
• Less reliable and valid 
 

Multiple Mini Interviews 
• Candidate and interviewer reaction positive 
• Assessment of multiple non-cognitive 

attributes is context specific 
• No benefit from coaching, and test violations 

should not affect score 
• Some evidence of ability to predict clinical 

performance 
• Scenarios could include patient safety issues 
• More defensible against legal challenge 
• Reduces bias 
• Reliable and valid measure of non-cognitive 

attributes 
• Identify attributes to match competency 

framework 
• Tailored to required tasks e.g. ethical 

reasoning, empathy 
 

 
• Labour intensive to develop 
• More evidence on predictive validity 

needed for postgraduate use 
 

National exams 
• Measures cognitive ability 
• Moderately predictive of cognitive tests 

administered later 
• Standardised 
• Objective 
• OSCEs can be used to assess clinical 

performance  
• More defensible against legal challenge 

 

 
• Low predictive validity for  clinical 

practice 
• May lead to ranking of medical schools 
• Knowledge test does not translate to 

assessment of patient safety  
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Strengths Weaknesses 
Undergraduate Grade Point Average 

• Measures cognitive ability 
• Moderately predictive of cognitive tests 

administered later 
• Standardised 
• Objective 
• OSCEs can be used to assess clinical 

performance  
• May have better reliability than a one off 

national exam or test as GPA reflects 
combination of more data 

• More defensible against legal challenge 
 

 
• Low predictive validity for  clinical 

practice 
• Knowledge test does not translate to the 

assessment of patient safety 
• Medical Schools have different standards 

and different exit tests 
 

Standardised tests 
• Measures cognitive ability 
• Moderately predictive of later cognitive tests 
• Standardised 
• Objective 
• More defensible against legal challenge 

 
• Currently only used at selection for 

medical school   
• Low predictive validity for  clinical 

practice 
• Knowledge test does not translate to 

patient safety 
 

Non-cognitive tests 
• Offer a clearer means of discrimination within 

an academically homogeneous group 
• Certain personality traits seem to be linked 

more to performance eg conscientiousness 
• And underperformance eg communication 

problems 

 
• Lack of evidence on best tool to select 
• Lack of evidence to confirm potential 

impact 
• Range of tools may need to be validated 

on medical graduates 
• Non-cognitive tests do not assess risk to 

patient safety–although some 
underperformance attributes might be 
indicators 

 
White space 

• Can highlight individual interests 
• Can highlight understanding of future role 
• On-site completion not open to ghost writing 

 
 

 
• Poor reliability in scoring – unless  

specific system set up 
• Off-site completion is open to ghost 

writing 
• Model answers on internet 
• Lack of evidence for predicting future 

performance  
• Personal statements do not assess risk 

to patient safety 
• Less defensible against legal challenge 

due to subjectivity 
 

Assessment centres 
• Candidates have multiple opportunities to 

demonstrate their abilities 
• Content of assessments can to work focused 
• Can demonstrate knowledge of both practical 

and clinical skills 
• Scenarios could include patient safety issues 
 

 
• Need to ensure the appropriate 

assessments are used for F1 selection 
• Relatively new method of selection in the 

medical field – no competency framework 
developed 

• Could be relatively more expensive than 
other selection techniques 
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Strengths Weaknesses 
Structured record of achievement 

• Has the potential to add to GPA record by 
providing a record of experience in clinical 
practice 

• Would be stronger if the record was 
standardised and national 

• Record could include patient safety issues 
 

 
• Lack of existing evidence 
• Would be weaker if record was local and 

not standardised 
• Record would need input from 

tutors/clinicians increasing cost 
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15.  Appendix A 
Search Strategy – full Medline search 
 
 
 
Database: Ovid MEDLINE(R) <1950 to February Week 4 2009> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp Education, Medical, Undergraduate/ (15925) 
2     "Internship and Residency"/ (26285) 
3     Education, Medical, Graduate/ (16436) 
4     Foreign Medical Graduates/ (2606) 
5     Students, Medical/ (14881) 
6     Schools, Medical/ (17508) 
7     School Admission Criteria/ (3321) 
8     College Admission Test/ (316) 
9     Licensure, Medical/ (3215) 
10     applicant$.ab,ti. (3630) 
11     (admission$ adj (criteri$ or standard$ or measure$ or factor$)).mp. [mp=title, original 
title, abstract, name of substance word, subject heading word] (3941) 
12     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 (84394) 
13     career choice/ (12610) 
14     Educational Status/ (27305) 
15     exp "Predictive Value of Tests"/ (88892) 
16     predict$.ab,ti. (538733) 
17     (13 or 14) and (15 or 16) (3783) 
18     17 or 12 (87854) 
19     Interview/ (19557) 
20     Interview, Psychological/ (8830) 
21     interview$.ab,ti. (138584) 
22     21 or 19 or 20 (148205) 
23     (rank$ adj2 exam$).mp. [mp=title, original title, abstract, name of substance word, 
subject heading word] (170) 
24     (national adj2 "clinical exam$").mp. [mp=title, original title, abstract, name of substance 
word, subject heading word] (7) 
25     24 or 23 (177) 
26     "free text".mp. [mp=title, original title, abstract, name of substance word, subject 
heading word] (714) 
27     freetext.mp. [mp=title, original title, abstract, name of substance word, subject heading 
word] (12) 
28     "white space".mp. [mp=title, original title, abstract, name of substance word, subject 
heading word] (34) 
29     personal statement$.mp. [mp=title, original title, abstract, name of substance word, 
subject heading word] (50) 
30     (reflect$ adj statement$).mp. [mp=title, original title, abstract, name of substance word, 
subject heading word] (3) 
31     (personal adj2 reflection$).mp. [mp=title, original title, abstract, name of substance 
word, subject heading word] (425) 
32     27 or 28 or 30 or 26 or 31 or 29 (1238) 
33     (record adj2 achievement).mp. [mp=title, original title, abstract, name of substance 
word, subject heading word] (19) 
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34     ((portfolio$ or structured) adj2 (report or record)).mp. [mp=title, original title, abstract, 
name of substance word, subject heading word] (191) 
35     33 or 34 (210) 
36     Educational Measurement/ (20573) 
37     Psychometrics/ (35990) 
38     Personnel Selection/ (8863) 
39     (assessment adj cent$).mp. [mp=title, original title, abstract, name of substance word, 
subject heading word] (208) 
40     "work sample".mp. [mp=title, original title, abstract, name of substance word, subject 
heading word] (36) 
41     (select$ adj3 (psychometric or psychological or personality or cognitive or 
composite)).mp. [mp=title, original title, abstract, name of substance word, subject heading 
word] (1173) 
42     38 or 39 or 40 or 36 or 37 or 41 (66188) 
43     42 or 35 or 25 or 22 or 32 (210413) 
44     18 and 43 (12297) 
45     limit 44 to yr="1989 - 2009" (8468) 
46     from 45 keep 1-1486 (1486) 
 
*************************** 
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1. Executive summary 
 
This literature review and analysis was commissioned by the Medical Schools Council to explore the evidence 
around high stakes selection processes in order to inform the discussion about a possible change to the selection 
procedure for foundation posts in the future.  
 
We searched a number of relevant databases and were informed by discussions with colleagues in other 
professions and countries.  We have analysed 197 publications from 1990 – 2009, with about equal amounts 
relating to medical school selection and selection into post-qualification posts, particularly residency.  The majority 
of papers are from the USA.  
 
The common attributes of selection processes that are discussed and examined in the mainly medical literature are 
face validity and reliability.  A smaller number of authors explored the predictive validity of methods.  There is a 
lack of consensus with results and predictions.  The overwhelming message is that a number of different processes 
are required to ensure validity, reliability and acceptability, but this may be at the expense of feasibility and cost-
effectiveness.  Methods must also be fair and non-discriminating.   
 
Interviews are still commonly used while the multiple-mini interview process is becoming more prevalent.  However 
some schools do not interview and selection into intern posts in Australia does not involve interviews.  Portfolios 
are not used in medicine unless for assessment.   
 
The non-medical literature (which could not be explored in any great depth in this paper) is beginning to focus on 
employability skills, based on a job analysis and definition of graduate attributes.  These are assessed through 
written and oral exercises, and the assessment centre is commonplace.   
 
We conclude with recommendations around employability skills, as these seem to be the logical competencies to 
assess as medical school end-point assessment focuses on ensuring that graduating medical students are 
competent.  
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2.  Introduction 
 
When an organisation is considering introducing a method of selection for a new position, training post or career 
pathway, the first thing to decide is the purpose of the selection process.  The purpose may be: 
 

• To select the best person/people for a position (or training) in terms of previously defined essential and 
desirable criteria 

• To distinguish between people who are likely to be successful in the position (or training) and those who 
are more likely to struggle or fail to progress 

• To weed out those people who do not have the right attributes for the position – these may be defined in 
terms of knowledge, skills and attitudes either already in place or with the potential for development 

• To rank qualified people so that the highest have more choice as to further training or positions while the 
lowest are more likely to be assigned to posts, or not be selected at all. 

 
It is the last of the above that is the rationale behind the selection procedure for medical students’ progressing into 
F1 posts and post-qualification training, whereas the top three are the rationale for university selection and, 
particularly for the purposes of this review, medical school selection. All four to some extent are the basis for 
registrar selection in the UK and residency selection in the USA and Canada. 
 
Selection into posts often occurs before the summative assessment of the knowledge, skills and attitudes required 
for the post, but is dependent on that assessment ultimately for final approval.  Summative assessment is a marker 
of the successful completion, or otherwise, of a defined area of study and should be aligned with the objectives 
and learning activities of the programme.  Selection, as an additional process beyond end-point assessment and 
qualification, should therefore be of added value and evaluate extra domains within candidates, otherwise the 
selectors could simply use the end-point ranking as available.  If the end-point is pass/fail and there are more 
candidates than positions, the selection process becomes a form of ranking itself and should have the same 
attributes as optimal assessment processes, ie validity, reliability, acceptability to stakeholders (the selectors and 
those being selected), feasibility and cost-effectiveness (van der Vleuten 1996), plus fairness.  Evidence in relation 
to suitability for the position should also be sufficient, current and authentic (DOHA 2004). An additional facet of 
selection processes can be assessment of a candidate’s employability and work readiness; this is particularly 
pertinent for selection into first posts after secondary or tertiary education.  
 
‘The use of validated employee selection and promotion procedures is crucial to organisational effectiveness...valid 
selection procedures can lead to higher levels of individual, group and organisational performance.  Valid 
procedures are also essential for making legally defensible selection decisions’ [In this context validity refers to the 
inferences drawn from the scores during selection procedures] (Iddekinge & Ployhart 2008 p871-872).  
 
As Nayer (1992) wrote in relation to medical schools admissions procedures (as quoted in Salvatori 2001): ‘the 
purpose of admission procedures is to select students who will complete the educational program and go into 
professional careers, do well in the program, perform creditably in professional practice and possess the traits of 
character and ethical values desired of a professional person’ (p42). 
 
Wood’s editorial in Medical Education (Wood 1999) also relates to medical school selection but could apply to any 
high stakes selection process that will have a bearing on an individual’s future: ‘…selection should allow equal 
opportunity to all students who fulfil a set of pre-defined criteria, irrespective of sex or social, ethnic and religious 
background.  Moreover, the process should be transparent and open to scrutiny’ (p399).  Wood goes onto highlight 
the difficulties in pre-defining criteria for selection into a programme that goes on for several years and during 
which students are expected to mature.  This is difficult both for a two year foundation programme, during which 
the junior doctor is expected to take on more responsibility and to cope increasingly with uncertainty, and a four to 
five year medical school course.  Can we predict that a successful medical student will become a successful F1/F2 
doctor?  What does successful mean in this context anyway?  Recent evidence has shown that the majority of 
students are not fully prepared for their first day’s work as a qualified practitioner, yet the majority matures, 
though at different rates, during the junior years (Illing et al 2008).  Can an end of medical school selection 
process validly and reliably decide which doctor will be most suited for which post, or should the process solely be 
to give the more meritorious first pick of positions? 
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Internationally there is no similar process to what is happening and proposed in the UK in relation to selection for 
foundation posts.  Selection into foundation posts is a national process without a national examination.  There are 
however similarities with selection into intern (PGY1 – postgraduate year 1) in Australia, which at present is not 
done primarily on merit.  In Australia there is also no national examination and applicants have to apply to each 
state or territory separately.  Selection into internship/residency in the USA and Canada relies to some extent on a 
national selection process following a national examination but with individual programmes making the recruitment 
decisions.   
 
In terms of the literature relating to selection processes retrieved through standard data bases, the majority of 
papers focus on medical school selection, and a smaller number on residency selection, with a few on selection 
into specialist training in the UK.  There are a small number of papers from other countries and other professions, 
but these are rare.  Selection procedures for medical school are of interest as many of the measures used can also 
be adapted for use for foundation programme selection, so their predictive validity and reliability are important. 
The overall impression from the papers retrieved is that no one system ranks high in all areas, findings are not 
consistent across papers due to the variation in processes and reporting, and there is virtually no long term follow-
up to explore the outcomes of selection methods in terms of future performance.   
 
For professions other than medicine, there are a small number of papers in relation to veterinary medicine and 
osteopathy.  Other professions that rely on academic results and interviews do not appear to publish in this area 
(eg law – Tingle, personal communication). However there are numerous publications about selection procedures 
in the business and personnel literature, which can only be touched on in this review.  
 
 
 
 
2. Methods – search strategy 
 
The search was limited to twenty years, 1990 – 2009, papers in English and accessibility. Databases searched 
included Medline, BREI, ERIC and CINAHL.  In addition papers were added through journal scanning and from 
reference lists of included papers.  Grey literature was accessed after discussion with colleagues in other countries 
involved in selection after medical school.  
 
The search strategies/terms are listed in the appendix as a number of searches were undertaken.   
 
Databases were first scanned for relevance on the basis of title and abstract; non-relevant papers were rejected at 
this stage.  Retrieved papers were also later rejected after reading the full article. 
 
Papers were rejected on the basis of: 

• No relevance whatsoever (there were a large number of these due to the selection terms being broad) 
• Focus on why applicants choose particular schools, programmes or careers 
• Focus on applicant demographics rather than the selection process itself and/or discrimination 
• Focus on minority/underrepresented groups 
• Focus on numbers only rather than process 
• Papers suggesting a change without any hard data 
• Some papers were rejected due to inability to retrieve an abstract or full article 

 
Some editorials and opinion pieces have been included where these add to the arguments and analysis of 
selection.  
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3. Results 
 
We developed a number of databases due to the number of searches conducted.  These are named and described 
in table 1.  In this table duplicates are those papers which have been retrieved in more than one database search.  
A- G were searches through Ovid (Medline). 
 
 
Table 1: Summary of data bases searches 
 
NAME SEARCH  CITATIONS DELETED DUPLICATES FINAL 
Medical school admission A – F1 all 109 68 9 32 
Selection only B – sel only 126 121 3 2 

Medical school full search C – F1 final 3 259 252 2 5 
Residency D - res 300 140 13 47 
Residency – Am supp E – am supp 958 891 11 57 
White space F – white sp 11 7 2 2 

Portfolios G - portfolios 14 14 0 0 
BREI selection H – BREI sel 17 10 5 2 
ERIC selection I – ERIC sel 129 125 2 2 
BREI logbooks etc J 5 5 0 0 
ERIC logbooks etc K 71 71 0 0 
CINAHL L - CIN 215 181 23 11 
Journal scanning     33 
Grey literature     4 
      
 
 
3.1 Types of paper 
 
Papers mainly fell into the following categories (table 2).   
 

• Description of selection process 
• Description of why change made to selection process 
• Data relating to reliability 
• Data relating to predictive validity 
• Data relating to correlation between various selection processes 
• Survey of selectors/programme directors asking what they think are the most important components of the 

selection process 
• Survey to applicants asking what they think are the most important components of the selection process 

 
Table 2: Categorisation of papers. 
 
Year  Number Year Number Country Number Selection to: Number 
1990 4 2000 12 Australia 18 Medical school 90 
1991 4 2001 11 Canada 25 Residency/post-

qualification 
82 

1992 6 2002 12 Netherlands 4 Other 25 
1993 9 2003 8 UK 23   
1994 4 2004 14 USA 121   
1995 8 2005 17 Other 6   
1996 4 2006 19     
1997 10 2007 23     
1998 3 2008 19     
1999 5 2009 5     
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3.2 Overview of results 
 

The literature in relation to selection into the health professions tends to be divided into processes for university 
entrance (eg medical schools) and those post-qualification.  In the non-health professional literature there has 
been an emphasis on selection centres and validation of selection procedures.  A number of mathematical tests has 
been applied to selection processes to calculate validity and reliability however ‘the primary inference of concern in 
an employment context is that test scores predict subsequent work behaviour...criterion-related validity (has a) 
fundamental role in evaluating selection systems’ (Iddekinge & Ployhart 2008 p873) - hence the emphasis on 
predictive validity in this review.  Generalisability (G) theory, and the amount of variance this calculates, is 
commonly used in the literature reviewed.  The use of multiple predictors increases the validity of the overall 
selection system, but these have to be defined in terms of relative importance (Iddekinge & Ployhart 2008).  
 
 
3.3 Overview – interviews 

 
Foster & Godkin (1998) provided a useful review of the literature in relation to selection by interview into health 
care in general, and compared structured and semi-structured processes. They comment that interviewing for 
selection dates back to at least 1915. Papers from the 1980s have shown that the validity of interviews depends on 
a number of factors including its structure.  Structured interviews have a higher validity and evidence shows that 
they have a predictive validity better than previously thought.   
 
The structure of an interview should include (Foster & Godkin 1998): 
 

• Questions based on an analysis of the job  
• The same set of questions to each applicant 
• Descriptors to anchor the rating scales for scoring 
• Panel independently rating and recording 
• Consistency of approach (including time) 
• Special attention to being fair and adhering to guidelines 

 
Questions may be based on the candidate’s experience or situational (responding to hypothetical situations), or be 
a combination of both.  The authors concluded that the structured interview can be a valid part of job hiring in 
health care.  
  
 
4. Medical schools 
 
There are similarities and differences between medical school selection and foundation programme selection.   
Both select applicants provisionally on the basis of final examinations but for medical schools there are many more 
applicants than places so selection is truly competitive.  There is an extensive literature mainly from North America 
on various selection processes, while there have been repeated calls for changes to selection over the last twenty 
years (eg Rolfe & Pearson 1995 – Australia). Attention has also been drawn to the ethical and moral conduct of 
admissions processes and panels and the need to ensure that they avoid discrimination and bias, and that any 
irregularities or mistakes in procedure are recognised and dealt with (Self 1990).  
 
A number of selection processes have been used and developed over the past two decades, leading to many 
papers about the processes, most of which are descriptions of the various selection methods; some include 
calculations of reliability, measures of acceptability and/or exercises to enhance face validity.  A smaller number 
attempt to include measures of predictive validity, ie an investigation of whether the selection process does indeed 
select applicants who go onto do well in their medical programmes.  However, such prediction is usually confined 
to performance in medical school assessments including final summative examinations rather than any long term 
measurement of career success or performance.  One study from McMaster (Canada) is the only one to compare 
the performance of applicants selected and those rejected but later admitted to other medical schools following the 
selection process against the national licensing examination (LMCC) and the authors found no significant difference 
in scores (Kulatunga-Moruzi & Norman 2002). The various components of the selection procedures for medical 
school are listed in Box 1. 
 

7 
 



Appendix N  Warwick Literature Review  

 
 
• School leaving examinations (eg ‘A’ levels) 
• GPA – grade point average at high school (also GPAX) 
• uGPA – grade point average at university (for graduate entry programmes) 
• MCAT – medical colleges admission test (for entry to North American medical schools) 
• GAMSAT – graduate Australian medical school admission test (for entry to the Australian graduate entry 

medical schools) 
• Application forms (usually electronic) including personal statements 
• References 
• Interviews 
• MMI – multiple mini-interviews 
 

Box 1: Possible components of selection 
 
 
High marks at either school (for undergraduate entry) or university (for graduate entry) are easily available data to 
use in the selection process but selectors often also want to gauge non-cognitive attributes that might add to the 
chances of producing a ‘good doctor’.  Norman (2004) in an editorial reminded readers of findings suggesting that 
good marks do correlate positively with ‘niceness’ and ‘charm’  - ‘it need not be a choice between high marks and 
nice persons. There are lots of people who have both, and these are the ones we should select’ (p79).  Marks are 
important but selectors also need to develop and research better measures of the other important factors that 
contribute to being a good doctor.  If, as Bullimore (1992) argued, certain non-cognitive personality traits are 
unteachable and formed by age 18, it is important to assess such non-cognitive attributes as honesty and 
conscientiousness as well as cognitive ability during selection.  On the other hand there is evidence that students 
change during medical school and therefore ‘the challenge is...to identify those who are most likely to mature in 
desirable ways’ (Albanese et al 2003 p 316) - a challenge that might also be important in relation to graduating 
doctors.  
 
A note of caution was expressed in an editorial in the Internal Medicine Journal (Gorman et al 2008).  The authors 
acknowledged that the ‘quantitative rationale brings comfort and comfort is a sought-after commodity for medical 
student selection panels as the stakes are high and the competition intense’ (p621). However they go onto suggest 
that ‘medical school selection defies simple quantitative expression’ (p621). To try to correlate selection processes 
with future performance requires agreement as to the nature of that performance and the definition of what is a 
good doctor.  There is as yet ‘no quantitative estimate of a good doctor’ (p621).  There is also no statistical 
analysis that helps define a bad doctor.  
 
Salvatori (2001) has provided a very useful review of the selection for students into higher education for the health 
professions and included a total of 83 papers from 1982 – 1999, the majority from medical education with a few 
from other health professions such as nursing and physiotherapy.  Most of the papers originated from North 
America.  She concluded that overall GPA was the best predictor of academic performance in all the health 
professions, though the correlation between GPA and clinical performance was unclear. For medicine, MCAT was 
also a good predictor of medical school grades and performance in the national licensing examination, though no 
such test existed for the other professions.  There was no consistent data for interviews and written application 
forms, but interviews performed better as predictors if interviewers were trained and followed explicit guidelines.  
 
 As well as school and undergraduate degree outcomes through GPA and academic transcripts, the most common 
additional processes are still MCAT, GAMSAT and an application form of some description.  In 1993, for example, 
all 126 United States medical schools used different application forms with the questions reflecting the character of 
the school (Emmett 1993). Of note is that in 1992 in the USA a typical applicant for medical school would apply to 
11 schools, and there would be overall 37000 applicants for 163000 medical school places (Mitchell et al 1994). 
Admissions committees may include lay members as well as faculty (Elam & Johnson 1997) and students and lay 
members (Marrin 2004). While panels/committees usually make decisions first individually, subsequent group 
discussion can change 20% of those decisions (Elam et al 2002). The weighting given to the various elements of 
selection varies between schools.  Kreiter (2002) described using a constrained optimization (CO) decision-analysis 
model for weighting but gave an example based on 25 simulated candidates only.  CO combines pre-determined 
class composition with previously defined optimum applicant attributes to rank candidates.  
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Interviews come and go in favour and vary from unstructured (less common) to semi-structured to, more recently, 
the multiple mini interview (MMI).  Admissions assessors including lay members have agreed that selection 
processes should be fair, valid, comprehensive, affordable, diverse, defensible, a public statement of values and 
accessible (Marrin 2004).   
 
 
4.1 Predictive validity 

 
In those studies which attempt to correlate the selection process with subsequent performance, predictive validity 
is measured against various parameters (Box 2).  However ‘while much effort has been put into selection 
measures, less has been devoted to effective measure of performance as a student’ (Streyffeler et al 2005). Thus 
predictive validity is difficult to measure, particularly if it relies on notable unreliable indicators such as facilitator 
ratings and firm/attachment grades, rather than more objective assessments such as OSCEs/clinical examinations.   
 
 

 
• Academic record at medical school 
• Clerkships/clinical rotation grades/marks 
• End of year examinations such as OSCE (objective structured clinical examinations) 
• National licensing examinations: USMLE in the USA (United States medical licensing examination) 

previously known as NBME (national board medical examination) - this has three steps. Step 1 in yr 3, step 
2 at graduation and step 3 at the end of the intern year; LMCC in Canada 

• Residency performance 
• Medical career 
 

Box 2: Predictive validity 
 
 
Ferguson et al (2002) carried out a ‘systematic review’ of factors that are significantly predictive of performance at 
medical school up to year 2000.  The papers identified included such factors as gender and ethnicity which are not 
relevant for this analysis.  They found 16 papers that examined the predictive validity of interviews, two papers on 
the predictive validity of personal statements and one paper on the predictive validity of references.  As 62 papers 
included measures of previous academic performance such as MCAT, A levels, and GPA, they were able to carry 
out a meta-analysis using hierarchical linear modelling.  They concluded that previous academic performance is a 
good rather than perfect predictor of performance at medical school, accounting for 23% of the variance at 
medical school and 6% during postgraduate training. In terms of interviews, the studies suggested that they were 
useful for gaining additional information that has some predictive power. The small number of papers on personal 
statements and references meant that no firm conclusions could be drawn about their utility.  Lumb & Vail (2004) 
correlated the applications of 700 medical students with success at a year 3 OSCE and found the best predictors 
were school leaving grades and maturity. 
 
Ferguson et al (2003) also looked at the selection process in 1995 at the University of Nottingham and followed the 
cohort of 176 students. They found that teachers’ references did not predict medical school performance but that A 
level scores were good predictors.  This study also looked at personality indicators against performance but this 
test was not administered until two years into the course affecting validity.  The attribute that correlated best with 
performance was conscientiousness and this raised the question as to whether this should be tested for as part of 
the admission procedure.  
 
The longest follow-up study by McManus et al (2003) followed 511 doctors for 20 years after graduation from one 
London medical school.  They found that A level grades predicted performance in medical school (finals grades) 
and time taken to achieve membership of the Royal Colleges, but not higher academic qualifications or 
publications.  However, these results may not be generalisable to today’s students due to changes in medical 
curricula and assessments.  
 
Australia has both undergraduate and graduate entry medical schools.  The first selection process is the 
GPA/school leaving ranking for undergraduate entry followed by MCAT.  Graduate entry schools use results of the 
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undergraduate degree followed by GAMSAT.  Some schools interview.  Medical schools changed from a policy of 
only using national matriculation scores after 1999 due to the impression that the scores did not correlate well with 
intern performance (Marley & Cameron 1999).  
 
 
4.2 MCAT, GAMSAT & GPA 

 
The MCAT has been widely used in North America for many years, and is mainly seen as a test of cognition and 
knowledge, rather than such attributes as empathy and integrity (Donnon et al 2007).  However Jones & Borges 
(2001) reporting on 236 students compared their MCAT scores to a battery of non-cognitive instruments on 
admission to medical school and concluded that the MCAT might reveal more than purely cognitive ability.  
Students with high MCAT scores might be more creative and self-motivated as there was a correlation of 
imagination with such high scores.  However, the students who failed to be admitted to medical school were not 
evaluated. MCAT is thought to eliminate high risk candidates but this depends on the cut-off scores (Albanese et al 
2005a, 2005b).  Cut-off scores for MCAT have been set by looking at marks in USMLE part 1, correlating them with 
MCAT and then setting the scores for subsequent years.  However this method might be flawed as USMLE part 1 
has a high success rate and the scores are not themselves predictive of USMLE part 2 (Kreiter 2007). 
 
To check MCAT’s predictive validity, Donnon et al (2007) carried out a meta-analysis of 23 studies and found a 
0.39 correlation with pre-clinical performance and a 0.60 with the USMLE.  Julian et al (2005) looked at the 
predictive validity of MCAT and uGPA across 14 medical schools selecting students in 1993-1994; 27406 students 
took step 1 of the USMLE, 26752 step 2, 25173 step 3.  They found that MCAT was impressive at predicting 
performance and concluded that MCAT is better at predicting academic performance than uGPA.  However, while 
this is the most impressive study of this type in terms of numbers and outcomes, it only looks at the performance 
of students selected and not those rejected by medical schools who subsequently enter another school.  Kreiter & 
Kreiter (2007) used validity generalisation on the results from 29 published studies to assess the predictive validity 
of uGPA and MCAT and, while confirming that more research was required in this area, concluded that the results 
suggested that there is evidence that uGPA and MCAT predict clinical skills performance in medical school.  A 
decade earlier Mitchell et al (1994) used results from 114 schools and compared the MCAT and uGPA with year 1 
performance, and showed that MCAT was predictive for year 1 GPA (0.66 for MCAT, 0.53 for GPA and 0.73 for 
both).  A smaller study of 88 students from 1992-1993 also found predictive validity of GPA and MCAT with the 
earlier step 1 NBME and clinical clerkships at medical school (Silver & Hodgson 1997); while Violato & Donnon 
(2005) found that one subset of MCAT and the GPA correlated with the clinical reasoning part of USMLE part 2 
(597 students).  
 
Gilbert et al (2002) found that the writing aspects of the MCAT (similar to an essay and including verbal reasoning, 
synthesising concepts and ideas, presenting ideas, written communication skills) had a low predictive validity for 
USMLE part 1 and part 2 for 355 students. (This paper by Gilbert et al also highlights a problem found in several 
papers – that of missing data for some students as they are followed from the medical school admission process, 
through their 4-year programme and onto USMLE, so that analyses can only be performed on a sample of the 
cohort under scrutiny).  But the verbal reasoning section of the Scholastic Aptitude Test (SAT – an earlier form of 
MCAT) predicted good performance in USMLE step 2 for 323 students suggesting that ‘high verbal aptitude serves 
one well, even when coping with complex scientific concepts’ (Roth et al 1996 p176). MCAT correlates with year 1 
medical school performance (Hall & Bailey 1992) and year 1-2 written tests (Streyffeler et al 2005). But GPAs and 
the MCAT are poor predictors for students from under-represented minorities (Lynch & Wood 1990) and of 
facilitator scores for listening and respect (Streyffeler et al 2005). uGPA scores may be related to the standard of 
the applicant’s undergraduate institution and therefore there should be some form of adjustment for equity (Didier 
et al 2006). 
 
The GAMSAT was introduced for the three Australian graduate entry medical schools in 1995 (Aldous et al 1997).  
There has been disagreement about the predictive validity of the test. The combination of GAMSAT and uGPA 
scores has been shown in one study to provide the best means of predicting year 1 performance with the GAMSAT 
as an objective test being the most validated and generalisable part of the selection process (Coates 2008).   
However another study from the three schools, albeit with a low response rate of 13.6 % of students, suggested 
that there is no correlation between admissions criteria (GAMSAT and interview) and the clinical 
reasoning/diagnostic thinking skills of year 1 and 2 students (Groves et al 2007).  Meanwhile a third study 
following 706 students in three consecutive cohorts suggested that the school’s selection criteria only modestly 
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predicted academic performance with the GPA most strongly associated with performance followed by interview 
score and GAMSAT score (Wilkinson et al 2008).  While the selection process to graduate schools did also originally 
include an interview (Elliott & Epstein 2005), one of the schools has now dropped the interview completely because 
of the evidence (University of Queensland) and one has been experimenting with the MMI (University of Sydney).   
 
A paper from the Netherlands followed up students entering in 1982-83 well into their careers and found that GPA 
predicted study success, career development and scientific output (Cohen-Schotanus et al 2006).  Up until 2000 
students to Dutch medical schools were selected solely on their GPA and allotted to schools via a national lottery. 
Following this, universities were given options including the lottery, local selection and unrestricted direct access 
with a high GPA.  When one school introduced a selection process for the 10% of entrants with lower GPAs, these 
students were subsequently shown to be more motivated and to take up more health related extra-curricular 
activities, though the high GPA students did better academically (Hulsman et al 2007).  Erasmus Medical College 
used a local selection process to select about 20% of its intake with an emphasis on extracurricular activities as 
entered in an application form, followed by five cognitive tests on a medical topic over four days (Urlings-Strop et 
al 2009).  The main result of this process was a lower drop-out rate compared to students selected by lottery, but 
otherwise no significant difference in performance in medical school performance except for the 2001(first) cohort.   
 
 
4.3 Written applications 

 
Some Canadian schools include candidate written submissions in their selection processes, eg the ABS (auto-
biographical screening tool), which contains between five and eight questions.  Hanson et al (2007) looked at the 
differences in scoring on the ABS between candidates submitting electronically under controlled conditions and 
candidates submitting following completion with no observation.  Three people rated the submissions of the top 
ranking 696 applicants to McMaster – a faculty member, a medical student and a community representative.  
Scores were significantly higher for the candidates who had submitted off-site while inter-rater reliability was lower 
for this group. Faculty gave the highest scores and students the lowest.  This study has implications for the 
conditions in which essay type applications are completed.  Inter-rater reliability for written applications was 
improved by marking across questions rather than across applicants, ie a marker scores the same questions for 
different students, rather than the whole tool for individual students (Dore et al 2006).  
 
The predictive validity of essay writing of any type, including that within the MCAT, varies from study to study. 
Writing correlates better with verbal reasoning tests while lower scores have been shown to predict poorer clinical 
performance in medical school and residency (Hojat et al 2000).  
 
The UCCA form in the UK has been looked at in terms of whether it is possible to use them to predict if a 
successful applicant will be subsequently satisfied with a career in medicine. The conclusion, based on forty forms 
from 1991 and follow-up in 2002, was there was no correlation (McManus et al 2005). 
 
 
5.4     Letters of recommendation/references 
 
These can be useful for applicant attributes such as honesty and professionalism and are most helpful if they are 
factual, descriptive and cite examples of specific behaviours (Johnson & Elam 2001).  Seven letters given to 
selection panels at six medical schools found that ranking was similar for each school, though there was an 
indication of some gender bias in that one letter was rated higher if thought to refer to a female rather than male 
candidate (Johnson et al 1998).  However this study is not well described.  
 
 
5.5 Interviews 

 
Morris (1999) provided a good review of the interview process though did not outline the search strategy.  Many of 
the papers dated from the 70s and 80s and there is little attempt at synthesis of the data.  His conclusion was that 
there are more questions than answers, but that interviews are more reliable if structured, that interviewers need 
training and that they should assess independently before pooling results.  In the USA 80% of allopathic medicine, 
optometry and dental schools interview at least 40% of their candidates, with the interview being used to gather 
information about candidates and verify information in other parts of the selection process, obviously to make 
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decisions about selection and/or to promote public relations (Turnwald et al 2001a). Interviewers are most likely to 
be faculty members (Turnwald et al 2001a). 
 
The evidence suggests that interviews are measuring different attributes to written tests, showing no correlation 
with ‘prior scholastic results’ (Tutton 1993) and MCAT or GPA scores (Cournaeya 2005). (Tutton’s conclusions 
however are based on piloting an interview on new entrants to medical school rather than on applicants, but 
comparing with end-of-school grades.) The communication skills of candidates, not surprisingly, often contribute 
most to the overall impression (Nowacek et al 1996). 
 
Interviews may be conducted one to one (Nowacek et al 1996) by two interviewers (Patrick et al 2001; Stansfield 
& Kreiter 2007) by panels of three or more, or have three individual interviews (Basco et al 2008).  Interviewers 
often include clinicians, faculty members and sometimes representatives from the community.  Medical students 
are on 74% of admissions committees in the USA (Kondo et al 2000) and may also be partnered with basic 
scientists as interviewers, though students have been found to be less discriminating than their expert colleagues 
(Koc et al 2008).  The number of interviewers in the USA from minority groups (eg African-American, Native 
American) remains low (Kondo et al 2000).  Shaw et al (1995) recommended that MCAT and GPA scores should 
not be available to interviewers so that they could independently assess candidates’ non-cognitive attributes as 
pre-knowledge of the candidate appears to affect interview scores. 
 
Inter-rater reliability of a standardized/structured interview was found to be low to moderate (Kreiter et al 2004).  
Inter-rater reliability has also been measured by the introduction of simulated candidates into a standard interview 
round who were assessed by different interviewers and results compared (Harasym et al 1996).  The reliability was 
low at .51 and there was significant variability among the interviewers.  However low to moderate correlation of 
interviews with other selection indices suggests that they are gathering information about applicants that the other 
processes do not (Patrick et al 2001).  
 
The predictive validity of interviews is variable, with diverse results from the papers that follow-up students during 
medical school.  Interviews have been shown to be weakly predictive of performance in early (pre-clinical) medical 
school examinations (Richardson et al 1998), to have a small but significant correlation with performance in year 4 
clinical examinations particularly the interpersonal score (Basco et al 2008) but no relation to clinical performance 
or patient satisfaction scores on year 3 OSCEs (Basco et al 2000), facilitator ratings (Streyffeler et al 2005) or year 
1 performance compared to the GAMSAT (Coates 2008). Brown University (USA) compared students admitted for 
three years with an interview and for the following three years without an interview and found no significant 
difference in medical school or first year residency performance (Smith 1991).  However residency performance 
was scored only on a five-point scale between unsatisfactory and superior by residency programme directors with 
no indication of the validity and reliability of such a measure.  
 
There are about 3500 applicants to McMaster medical school each year of whom the top 425 are invited for 
interview on the basis of uGPA and a written autobiography. The interview is in the form of a simulated tutorial 
(which the authors felt tests for exploration and group skills) with an inter-rater reliability of 0.66. Predictive 
validity is measured against the Canadian national licensing examination (LMCC).  The authors concluded that the 
whole process is a less than perfect predictor of performance in the licensing examination.  The simulated tutorial 
did not correlate with the communication skills score in the LMCC pt II; the uGPA was the best predictor of both 
academic and clinical performance (Kulatunga-Moruzi & Norman 2002).    
 
A recent Danish paper described the selection process as measuring in four domains: qualifications (CV), 
motivation (essay), knowledge (test) and semi-structured interview.  Results indicated good discriminant validity 
for the four variables though the process was seen as time and resource intensive. The 25 minute interview had a 
high inter-rater reliability. The interview and knowledge test were better correlated with ranking than qualifications 
and motivation, the last could not be trusted in terms of ranking. The overall conclusion from the analysis of data 
was that the more measures the better for confidence in the veracity of the ranking (O’Neill 2009).  
 
One of the attributes often looked for in potential medical students is altruism, but this is difficult to measure and 
is often deduced only from a candidate’s application form.  Bardes et al (2006) suggested that altruism is a trait 
that might be assessed at interview by probing for sympathy, however there is no objective evidence given that 
this would work. Cowley (2006) suggested that the interview process should include giving applicants two lists of 
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discussion topics to prepare on literature and healthcare politics to be able to select students with an increased 
focus on humanities. Again there is no evidence that this works. 
 
A meta-analysis of papers relating to interviews (but with little description of the interview processes themselves) 
for four different health profession programmes indicated that interviews poorly predicted academic performance 
during the courses but had a modest correlation with clinical performance (Goho & Blackman 2006). 
 
Interviews are also commonly used for selection to veterinary college, 84% of schools in the USA using these 
according to a 2001 survey (Turnwald et al 2001b).  The interviews evaluate similar attributes to those for medical 
school namely communication skills, maturity, motivation and interpersonal skills, as well as knowledge of 
veterinary practice.  Interviews may last between 20 to 45 minutes, with two to three interviewers. 
 
 
5.6 MMI – multiple mini-interviews 

 
The multiple mini-interview process is a more recent addition to the battery of suggested processes for selection, 
mainly into medical school.  There have been a number of papers on its format and characteristics, the earliest 
retrieved from 2004. As its name suggests the MMI consists of a number of stations (similar to the OSCE) through 
which candidates rotate, each station featuring an interaction with an assessor on a different topic/question.  The 
format of the MMI varies from school to school in the number of stations and the number and status of 
interviewers.  Proponents of this method highlight that the process measures both cognitive and non-cognitive 
skills, including critical thinking, ethical decision making and communication skills and, depending on the content of 
the stations, knowledge of the healthcare system (Eva et al 2004a).  These skills and attributes have been equated 
to ‘entry-level professionalism’ (Roberts et al 2009).  
 
The correlation between stations may be low suggesting that they are measuring different attributes and are thus 
context specific (Eva et al 2004a; Lemay 2007).  Students with high GAMSAT and GPAs can ‘fail’ the MMI again 
suggesting it is measuring different attributes to these standard measures, though there is a modest correlation 
with the ‘reasoning in humanities and social sciences’ section of GAMSAT (Roberts et al 2008). Eva & Reiter 
(2004b), who themselves have contributed to the empirical data on admission selection, discuss the evidence base 
for selection in a commentary and highlight that the MMI reduces the impact of chance, allowing good candidates 
the opportunity to overcome a single poor interview while ‘preventing weaker candidates from gaining entry based 
on a single superior interview’ (p 167).  The MMI has been shown at one Canadian medical school to be the best 
predictor of subsequent performance at OSCE (Eva et al 2004c), clinical clerkships and for clinical reasoning (Reiter 
et al 2007).  
 
The differences in format are shown by the fact that there may be twelve stations (Rosenfeld et al 2006), ten 
stations (Brownell et al 2007; Eva et al 2004a; Dodson et al 2009; Harris & Owen 2007), ten stations but with nine 
interviewers (Lemay 2007), nine stations (Eva et al 2004b), or eight stations (Roberts et al 2008). However to 
achieve a reliability of 0.8 there should be a minimum of 14 stations with one interviewer per station over two 
hours (Roberts et al 2008).  
 
Interviewers may include faculty members, medical students and representatives from the community (Brownell wt 
al 2007); one per station (Eva et al 2004a) or two (Eva et al 20004b).  Faculty and community representatives may 
mark differently, reducing the inter-rater reliability (Eva et al 2004b). From generalisability theory Eva et al (2004b) 
demonstrated that increasing the number of stations has a greater impact than increasing the number of 
interviewers per station.  
 
One Canadian medical school reports on a process with similarities to MMI, using medical judgement vignettes with 
major ethical dilemmas – there are three stations with two ‘judges’ at each. Face validity was captured through the 
involvement of experts in writing the vignettes and inter-rater reliability was high at 0.95; however the process was 
piloted with medical students rather than applicants and with only 29 students (Donnon & Paolucci 2008). 
 
In Australia the MMI was developed at one medical school by considering non-cognitive attributes explored at 
traditional interviews, together with medical schools accreditation guidelines, and from consultation with 
interviewers, including community representatives.  This process led to a list of 47 statements, which were reduced 
to six factors by a group of faculty members: love of medicine and learning, groundedness, self-confidence, a 
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balanced approach, mature social skills, and realism.  The ten stations developed subsequently included two group 
and eight individual interviews (Harris & Owen 2007).  Roberts et al (2009) provided data from 686 candidates, 
207 interviewers, a bank of 27 MMI questions and 27 440 candidate marks and showed that the MMI does assess 
cognitive reasoning skills.  They also demonstrated that the majority of questions did not discriminate between 
candidates of varying personal, cultural and academic backgrounds.  However they noted that their findings were 
only generalisable to schools that use the standardised structured approach.  In a further qualitative study 37 
interviewers were interviewed in focus groups and 442 candidates completed a post-MMI questionnaire (Kumar et 
al 2009).  Participants agreed that the MMI was an independent assessment system, with candidates appreciative 
of the one-to-one format and multiple assessment opportunities. However they thought that the short (seven 
minute) stations did not give enough opportunity to discuss their personal values and commitment.  Interviewers 
also felt that the number of stations reduced their stress in making judgements and marking candidates down.  But 
they also had concerns about benchmarking and being able to compare their ‘hawkish’ or ‘dovish’ marking with 
others through discussion, which is a feature of more traditional interview panels.   
 
In Israel they used six individual stations and two group stations with inter-rater reliability of between 0.62 and 
0.77. The process was thought to be a fair process by 76% of the 563 candidates but there was no long term 
follow-up for predictive validity (Ziv et al 2008). 
 
The MMI has been shown to be acceptable to applicants and interviewers (Brownell et al 2007), uses fewer 
interviewers and takes less time than more traditional panel interviews (Brownell et al 2007).  However, the 
training is resource intensive (Harris & Owen 20007). The MMI should be blueprinted against the qualities that the 
medical school wishes to attract in students (Eva et al 2004b).  
 
In terms of feasibility, when comparing a 12 station MMI to a traditional interview with three interviewers on the 
panel, the total numbers of interviewer hours needed for 400 candidates and the traditional process was 1200 as 
compared to 800 observer hours for the MMI (Rosenfeld et al 2006), though this did not include training. Dodson 
et al (2009) demonstrated that reducing a ten station MMI from eight minutes to five minutes per station did not 
affect ranking or scores with a correlation for each format of 0.92.   
 
 
5.7 Use of other methods 

 
A number of papers reported on the use of different instruments to gauge what are defined as desirable attributes 
of medical students and doctors.  However while the instruments were piloted, there was no long term follow up to 
check the predictive validity and there was a lack of information as to whether they were used again for selection 
on a wider scale.  Examples are: testing for emotional intelligence (Carrothers et al 1997); screening for 
dysfunctional behaviour with the Hogan Development Survey (Knights & Kennedy 2006; 2007); PQA (mental agility 
test) with NACE (testing for narcissm, aloofness, confidence and empathy) (Powis et al 2005); PQA alone 
(Lumsden et al 2005); successful intelligence,which includes a balance of knowledge with analytical, creative and 
practical abilities (Sternberg 2008).  At Utrecht they have piloted a selection process that involved a three person 
panel observing candidates explaining disease processes to two different standardized patients, after having been 
given information about the disease to read prior to the interviews.  The candidates were also scored on their 
explanations of the disease to each other, a process chosen to mimic the problem-based learning of the Utrecht 
course.  Reliability for the three scores was about 0.8 (ten Cate & Smal 2002).  
 
 
5.8 Other professions 

 
The osteopathic equivalent of the USMLE is the COMLEX-USA, which has two steps.  Entry to osteopathic medical 
school (at graduate level) is based on similar criteria to allopathic medical schools: MCAT, uGPA, interviews.  
Predictive validity of the process is measured against performance in the COMLEX. One study showed that the 
undergraduate GPA was the strongest predictor of global academic performance while MCAT appeared to have 
limited predictive validity based on 434 osteopathic students (Evans & Wen 2007).  These results were similar to 
an earlier study on 63 osteopathic students that found the GPA was the best predictor of COMLEX performance 
while preadmission scores on MCAT and uGPA did not correlate with examination results (Baker at al 2000).  
However Dixon (2004) showed a correlation between MCAT, uGPA, performance in the first two years of 
osteopathic medical school (GPA) and levels 1 and 2 of COMLEX-USA for 174 students.  
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There was a paucity of papers relating to nursing selection.  McLaughlin et al (2007) looked at the correlation 
between personality and academic performance and, while this study did not specifically explore the selection 
process, the authors suggested that their results indicate that psychological profiling might make selection more 
effective. Questionnaires were given to 384 first year nursing students comprising the Occupational Self-Efficacy 
Scale and a short form of the Eysenck Personality Questionnaire.  Follow-up of 350 students over their two year 
course showed that occupational self-efficacy was an important predictor of students’ final marks while 
‘psychoticism’ correlated with early attrition.  An earlier paper from Canada (Brown et al 1991) described the use of 
an autobiographical letter as one component of selection into nursing programmes. Candidates were asked to 
include details about their personal qualities, reasons for application and their ability to function within the aims of 
the programme. The letter could be up to two pages long and was assessed by three people: faculty member, 
community representative and existing senior nursing student. Reliability was calculated based on 12 teams 
assessing 10 letters, including four controls that were again sent out to the same people four months later.   
Results were favourable with reader teams scoring consistently.  However community assessors had poorer intra-
rater reliability at the four month assessment for some applicants.  Results must be viewed with caution due to 
small numbers and fewer assessors being available at four months (63% of original), and there was no follow-up 
of candidates.    
 
 
 
5. Internship and residency selection 

 
Items and processes used for selection of medical students into post-qualification first year posts are shown in Box 
3, with approximate weighting included (Jefferis 2007).  Box 4 lists post-qualification posts and timing of selection 
in different countries. 
 

• Final examinations 
• USMLE (USA) 
• LMCC (Canada 
(Need to be passed) 
 
• Application form including personal statements  
• Academic transcripts/profile 
• Clinical clerkship scores 
(20-35% - for these) 
 
• Interviews (35-40%) 
• Dean’s letter (USA & Canada)/letters of recommendation (35-40%) 
 
• No merit selection but prioritisation process for majority of applicants in Australia  

 
Box 3: Post qualification selection factors for first posts 

 
 
 
 
USA & Canada: students begin selection process in year 3 of their 4 year graduate entry programmes.  Start 
work as interns (year 1 residency) and in their chosen specialty 
Selection based on USMLE step 1 (USA) and LMCC (Canada) and other factors (Box 3) 
Includes interview 
 
Australia: students start selection process at beginning of final year – selection relates to where they will work 
during their intern (PGY1) year 
Cannot start post until passed final examinations but these do not affect selection location 
Students select where they wish to work for the year 
Start work as interns/PGY1 (postgraduate year 1) which usually includes 4 x 13 week rotations (eg medicine, 
surgery, paediatrics, general practice, emergency) 
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Each state/territory has its own electronic selection process 
Priority is given to students who studied in that state, then to interstate students, then to Australians/New 
Zealanders who had studied abroad, then to international medical graduates  
For posts where there is high demand, selection relates to scoring of the personal application form 
 
Selection for specialist training involves an application form and interviews  
 
 

Box 4: Selection procedures for post qualification training 
 
 
 
In common with medical school selection stakeholders expect the selection process to be fair and transparent.  
However Ginsberg et al (2004) suggested that this is not the case based on their questionnaire study in relation to 
the internal medicine residency selection process at the University of Toronto.  They highlighted the existence of 
‘rumour mills’ that lead candidates to have differing perspectives on the relative weighting of factors involved in 
the selection compared to selectors.  Eva & Reiter (2004), in a commentary on this paper, suggested that such 
discrepancy can account for candidates’ responses in interviews: ‘the quality of responses an individual provides in 
an interview is a reflection not only of that individual but also the accuracy of the individual’s interpretation of what 
the interviewer might consider to be an adequate response’ (p169).  
 
Medical students in the USA and Canada begin to choose their residency programmes in year 3 of their four year 
courses.  They apply electronically to the specialty of their choice indicating the locations/programmes where they 
would like to work.  Each programme then uses different systems to decide which students to shortlist and 
interview. In 2003 the average medical student in the USA completed 40 applications to residency programmes 
and had 9.2 interviews (Daly et al 2006).  Up to four people may review each application (Pilon & Tendberg 1997) 
– an enormous investment in time and resources for both the applicants and the selection staff.  Yet as Chew et al 
(2005) wrote: ‘Enormous resources are spent on the selection process for radiology residency, yet agreement on 
criteria, process and outcome remains elusive’ (p379).  Weingarten et al (1997) piloted the use of an analytic 
hierarchy process (AHP) to aid the selection of residency to a surgery programme to which 100 students applied 
each year for four posts. AHP allows a selection committee to weight criteria, facilitating consensus building.  This 
study was small and there appears to be no follow-up data.  In selection for orthopaedics, Turner et al (2006) 
developed QCST (quantitative composite scoring tool) which allotted points for certain criteria to aid selection prior 
to interview – the highest points were related to junior clinical clerkship honours grades, letters of 
recommendation, class rank and USMLE step 1 scores.  This score had some predictive value for residency 
outcomes with the authors’ proviso that there is not an agreed definition of what constitutes a successful residency 
outcome.  
 
The electronic residency application scheme (ERAS) was introduced from 1995 in the USA, after 469 programme 
directors supported its introduction in an earlier survey (Wagoner 1992), and was deemed acceptable and feasible 
though with some initial software problems relating to uploading letters of recommendation and personal 
statements (Mandel et al 1997).  By 2001 it was being used for 407 internal medicine residency programmes 
annually without problems (Adams 2001).   
 
White et al (2002) recommended that the desired outcomes and societal goals should be considered when deciding 
on selection processes and that efforts should be made to explore the characteristics of candidates that are most 
predictive of residency performance and development of the desired outcome competencies.  Worryingly, in 
relation to applicants to family medicine residency programmes, 73 of 150 programme directors reported that they 
had encountered 602 cases of deception in relation to personal statements in the previous five years (Grover et al 
2001). Moreover 82% of urology programme directors thought that applicants had ‘lied’ during the selection 
process and 44 applicants admitted ‘dishonesty’ in an anonymous questionnaire (Teichman et al 2000).   
 
In the USA there is a series of national examinations during medical school.  Originally called the NBME (national 
board medical examination) and more recently the USMLE (the United States Medical Licensing Examination), 
which was introduced in 1992 (O’Donnell 1993), these assessments form part of the criteria used to select medical 
students onto residency programmes.  As this is a nationwide examination all American students may be compared 
to each other.  Thus when considering applications, the selection panel do not yet have the final year assessment 
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results but rather step 1 of the USMLE (previously NBME) taken in year 3. The debate continues as to whether 
these examinations predict performance during residency.  In 1993 Berner et al reviewed NBME/the early years of 
USMLE scores against performance and concluded (without much data given in the paper) that there was generally 
a correlation but that these should not be the only selection measure. Dawkins et al (2005) also found no 
correlation between pre-residency and during-residency performance in psychiatry. 
 
An extensive literature review of residency selection was undertaken by Lee et al (2008) in the USA as a precursor 
to changing the process for ophthalmology residency.  They concluded that the current system was reliant on 
cognitive easy to measure parameters such as USMLE step 1, medical school grades and reputation of the medical 
school.  They agreed with Hamel et al (2007) that the USMLE was not intended as a selection tool but rather as a 
licensure examination and that it really should be a pass/fail assessment rather than being graded. Their 
recommendations for change, based on the evidence, included standardisation of academic scores and dean’s 
letters, and structured interviews. 
 
Balentine et al (1999) produced a useful review of the application process for emergency medicine, and 
commented that ‘no precise correlation can be made between performance in medical schools and achievement 
during residency, although there seems to be a correlation between academic performance in medical school and 
board certification examinations’, ie the national examination USMLE at the end of all graduate medical 
programmes. This review was not systematic and did not give details of the search strategy used but showed that 
residency selection usually included medical school grades, performance in board certification examinations, letters 
of recommendation (including the medical school dean’s letter) and an interview.  There also appeared to be little 
correlation between board examinations and subsequent residency performance.   Measuring performance in 
medical schools and trying to compare this with residency is fraught with difficulty.  While the national 
examinations are standardised across the country, clinical clerkship evaluations differ from school to school and are 
therefore not a reliable or objective indicator of performance (Takayama 2006).  Even standardised student 
evaluation forms would have limited predictive validity unless faculty improved efforts to standardise clerkship 
objectives, expectations and performance measures across schools (DaRosa 1991). This still resonates with the UK 
experience, where clerkships and rotations are often not reliably assessed within the same school let alone 
between schools. Non-cognitive factors assessed through interview and dean’s letters are thought to play a 
significant role in determining the best match between a student and a residency programme (Mallott 2006), 
though members of selection committees often disagree in their ranking of applicants (Thordason 2007). 
 
There are a number of papers reporting survey data in respect of what selectors feel are the important 
components of the process.  A survey to 96 residency directors found that 84% felt the interview to be the most 
important process and 83% felt the dean’s letter to be of no value (Proven & Cuttress 1995).  Both family medicine 
and obstetrics/gynaecology directors also felt the interview to be most valuable method of ranking applicants 
(Taylor 1995) while a survey to radiology residency directors in 1993 found that 92% of 134 directors thought that 
the best indicators for selection were class rank and medical school grades with only 53% rating letters of 
recommendation/dean’s letters (Grantham 1993). Emergency medicine directors rated first a student’s grade on 
the emergency rotation at medical school, followed by interview, clinical grades and lastly letters of 
recommendation (Crane 2000).  Internal medicine directors considered NBME part 1 scores and the reputation of 
the medical school to be more important (Fine 1995). General surgery programme directors rated the interview, a 
demonstrated interest in surgery, letters of recommendation and USMLE step 1 scores more highly than basic 
science knowledge and clinical research activity (Melendez 2008). A survey of 40 neuropsychology programme 
directors found that they felt the most important criterion for selection was clinical experience rather than 
performance at interview (Mittenberg et al 2000). For oral and maxillofacial residency, which accepts both dental 
students and students with a dual medical/dental degree, 71 of 106 programme directors who responded to a 
survey stated that dental school rank, dental school basic science grades and dental school clinical grades were the 
most important selection criteria (Spina et al 2000).  For physical medicine and rehabilitation (PM&R) programme 
directors (66/75), the most important criterion was the score during the PM&R clerkship at medical school, with the 
interview being the most useful process of assessing candidates, followed by letters of recommendation from 
PM&R faculty members (DeLisa et al 1994).   
 
Plastic surgery programme directors (these super specialist residency programmes start after initial specialisation) 
rated high quality letters of recommendation, performance on intern rotations and interviews (Janis 2008). 
Orthopaedic programme directors and residents surveyed about resident selection criteria had significantly 
different opinions about the most important of these.  Residents felt that a letter of recommendation from an 
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orthopaedic surgeon was the most important, followed by USMLE I score and rank in medical school. The directors 
preferred that an applicant had done a rotation at the director's program as a medical student, followed by USMLE 
I score, and rank in medical school (Bernstein 2002).  
 
In Canada Bandiera & Regehr (2003) piloted a structured application assessment instrument on  
50 applicants to an emergency medicine residency programme.  The instrument was designed and then revised 
after comments from potential assessors. The desirable characteristics of residents were assessed from a variety of 
sources: CV 35% weighting, P L (personal letter) 35%, AT (academic transcript) 15%, three RL (letters of 
reference/recommendation) 15%. Each application was graded by three assessors independently. The grading was 
then compared with that from subsequent interviews, with a correlation of 0.744.  The inter-rater reliability was 
highest with the CV, with the PL being lowest. However the predictive validity of the exercise was not explored.  A 
standardised candidate assessment form was used by 12 orthopaedic residency programmes for 66 applicants and 
was found to have good reliability within a programme but not across programmes (Gilbart 2001). 
 
 
5.1 Predictive validity 

 
The ideal criteria for selection are those that are predictive of performance during residency, but the literature 
findings are not consistent in terms of which criteria are helpful.  Borowitz et al (2000) asked ten faculty members 
to rate 69 paediatric residents for knowledge, skills and attitudes, and compared the ratings to the residents’ 
previous ranking on the national board examinations, thus investigating the predictive validity of these 
assessments.  They found little correlation between this rating and ranking on NBME part 1, and weak but 
significant correlation between rating and residency interview scores. They concluded that ‘none of the traditional 
measures of medical school performance predicted residency performance’ (p259).  Seven years later McCaskill et 
al (2007) did find a correlation between USMLE step 1, but not step 2, and performance on paediatric board 
examinations, though the three paediatric in-training scores had no additional impact on prediction.  A study of 
otolaryngology residents found that programme directors’ rating of the residents’ performance correlated with the 
residents’ academic performance at medical school however the directors’ rating appeared to be subjective and no 
objective measurement of how the rating was arrived at was given in the paper (Calhoun et al 1997). Other 
studies have found a lack of correlation between USMLE and residency performance in orthopaedics (Black 2006; 
Carmichael 2005) and surgery (Brothers 2007) while some have shown a relationship, eg in radiology (Boyse 2002) 
and ENT (Daly et al 2006). There has also been a failure of academic scores to predict performance in 
orthopaedics (Dirschl 2006).  Emergency medicine residents’ performance was found to be better if they had been 
to a ‘top tier’ medical school and had ‘distinctive talents’ (Hayden 2005). In a study of 46 international medical 
graduates (IMGs) entering internal medicine residency, recent clinical experience and performance on standardised 
examinations were the two selection criteria most predictive of IMGs 1st year performance as residents (Part 1993). 
 
Loftus et al (1992) looked at three different methods of ranking 124 medical students: deans’ letters, a criterion 
points system based on medical school tests scores and extra curricular activities, and a norm based ranking with 
students divided into quartiles.  The ranking was correlated with end of year 1 residency performance.  All three 
methods had a similar predictive validity with modest correlations, but there was no description of how residency 
performance was assessed.  Ranking of 107 applicants for obstetrics & gynaecology residency with the ERAS 
screen followed by a structured interview with six interviewers showed a correlation with end of year 1 residency 
performance (Olawaiye et al 2006).  
 
Peskun et al (2007) took a slightly different approach by looking at the predictive validity of the medical school 
selection process and ranking later during family medicine residency selection for five cohorts of students.  The 
residency applicants were first ranked through the normal process of academic transcripts, letters of reference and 
interview.  The ranking was then compared to medical school admission data – uGPA, MCAT and interview. A 
further correlation was made with performance during medical school – OSCE, clerkship grades and ward 
evaluations.  Residency rank in family medicine correlated significantly with medical school admission interviews.  
There was no correlation with uGPA/MCAT and ranking, though the uGPA and MCAT did correlate with the final 
medical school grade. Residency ranking was also predicted by the year 2 OSCE score.  These findings suggest 
that residency selection could use existing student selection data rather than another interview process.   
 
For otolaryngology applicants were most likely to be successful if they had excellent medical school academic 
records, including high grades in clinical clerkships (Calhoun & Martinez 1990). For plastic surgery residency 
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programme directors felt that applicants who had achieved high academic honours and demonstrated leadership 
qualities were most likely to succeed in their training (LaGrasso 2008).  
 
 
5.2 Interviews 

 
Interviews are seen by most applicants as a fundamental part of the process.  A survey of 53 applicants to an 
internal medicine residency found that 86% thought the interview necessary, while 60% thoughts that involving 
residents as interviewers would be beneficial, the most acceptable model being two thirty minute interviews (Milne 
et al 2001). For family medicine rotations, 51% of programme directors thought that interviews were the most 
important component (Galazka et al 1994). A survey of 40 residency directors and 30 employers of physicians 
showed agreement that interviews are critical to support decision making about hiring – ‘interviews really tell’ 
(Villanueva et al 1995). However one study relating to 263 applicants to a residency programme showed a 
moderate correlation between applicant scores based on the ERAS pre-interview and scores post-interview, 
suggesting that the interview did not add a great deal to the selection process (Argeles et al 2006).  
  
Bandiera & Regehr (2004) piloted a structured interview for 16 applicants to an emergency medicine residency.  
Questions were asked in four domains: personal characteristics (PC), suitability for emergency medicine (EM), 
suitability for specialty residency programme (PR) and trainability (TR).  There were two interviewers for each of 
the domains with inter-rater reliability of between 0.37 to 0.69 for each domain.  The results suggested that the 
interviewers based their rating on a global perspective rather than specific details and did not discriminate amongst 
the various attributes. There was no follow-up of successful applicants to check predictive validity.  
 
Hamel et al (2007) piloted an interview for 26 applicants to an ophthalmology residency based on the CanMEDS 
criteria. Each student was interviewed by four panels of two interviewers (one faculty member and one resident) 
with a reliability of 0.84.  Residents on interview panels have been shown to give higher scores than faculty 
members but this did not affect the candidates’ ranking showing that residents are useful additions to selection 
panels and help alleviate problems with recruiting sufficient interviewers (Milne et al 2003).  But again the 
successful applicants were not followed up to correlate subsequent performance with the interview process. 
Knowing an applicant’s USMLE scores prior to interview may bias interviewers (Smilen 2001) suggesting that 
interviewers should be blinded to candidates’ achievements to give candidates a better opportunity to display their 
communication skills, emotional stability and fitness for the residency programme (Swanson 2005).   
 
Other residencies that have reported on the use of interviews, in particular for assessing non-cognitive attributes, 
are: anaesthesiology (Altmaier 1997); paediatrics (Altmaier 1990); radiology (Altmaier 1992), ENT (Daly 2006). 
Only PM&R (physical medicine and rehabilitation) programme directors have been reported as considering 
candidates’ ability to work with a team during the interview (DeLisa et al 1994). One surgery residency programme 
has trialled a critical incident technique through structured interviews with faculty and residents interviewing 
though the paper gave only qualitative findings (Edwards 1993). In Thailand interviews for residency selection 
correlated better with clinical performance than letters of recommendation (Khongphattanayothin 2002).  
Applicants were more likely to be satisfied with their residency rotation if they felt that the interview process had 
been honest (Laskin 2003).  
 
The MMI process was used for family medicine residency application by Hofmeister et al (2008) following an OSCE.  
The majority of the 71 international medical graduate applicants found the procedure to be acceptable, particularly 
the content of the stations.   
 
In the UK a process for selection of junior doctors for SHO posts in paediatrics was labelled MMI although there 
were only three stations of five minutes each with two interviewers per station.  The stations were developed to 
test insight, reflection, communication skills and clinical knowledge.  The paper gave minimal data analysis but 
summarised that the procedure was rated as a fair and reliable tool by both the 96 candidates and the interviewers 
(Humphrey et al 2008).   
 

19 
 



Appendix N  Warwick Literature Review  

5.3 OSCE 
 

Taylor et al (2005) administered a 12 station OSCE to 265 new medical graduates to investigate whether this type 
of clinical examination could predict performance during internship. The OSCE stations were scored by the 
simulated patients involved. The interns’ performance was assessed by the residency director’s evaluation form 
against the six defined competencies of a physician at this level. They found that step 2 of the USMLE (in particular 
the interpersonal score) and medical school GPA were better predictors than the OSCE.  However such types of 
testing need to be approached with caution as new medical graduates may not perform in the same way as 
candidates for job selection – ie ‘applicants and incumbents may think and behave differently when completing 
predictor measures – applicants are likely to have higher levels of test-taking motivation...and may take 
assessments more seriously (Iddekinge & Ployhart 2008 p894). 
 
Any use of an OSCE type examination for selection would need careful consideration in terms of standard setting 
for ranking or grading.  Different medical school faculty members have been shown to set standards for the same 
OSCE stations at varying levels with poor inter-school reliability (Boursicot et al 2006). Therefore any use of an 
OSCE for national selection would mean that there should be a national examination with national standard setting 
to ensure that all students were assessed similarly.  This obviously also has implications for assessor and simulated 
patient training.  
 
 
5.4 Letters of recommendation & deans’ letters 

 
While letters of recommendation can be used to provide details of students’ non-cognitive attributes, too often 
they merely reiterate the cognitive-based grades of other assessments (Lee et al 2008). They do not predict future 
performance for radiology (Boyse 2002) though faculty evaluation of personal characteristics (at interview) and 
letters of reference are likely to predict subsequent resident clinical performance in surgery (Brothers 2007). For 
ENT residency letters of recommendation, if they mentioned an exceptional trait, were good predictors of 
subsequent residency ranking (Daly et al 2006); while deans’ letters have also been shown to correlate well with 
ranking (Sklar & Tandberg 1995), though an applicant’s self assessment of ranking was only weakly correlated 
(Sklar & Tandberg 1995).  A study of 532 deans’ letters from 99 medical schools in the USA found that some deans 
suppressed negative information in their letters which they thought might adversely affect the residency selection 
process of their students (Edmond 1999).  Gayed et al (1991) found that the letters of recommendation for 
international medical graduates were useless to help assess applicants. Recommendations were better if they were 
on a standardised form rather than being free text (McCabe 1993).  Note that the official name of deans’ letters is 
now the medical student performance evaluation (MPSE) (Lee et al 2008).  
 
 
5.5 Other methods 

 
Baker (1993) described a computer assisted candidate selection process (CARCS) to combine the assessment of 
cognitive and non-cognitive attributes. Goldberg et al (2008) administered a manual dexterity test to 113 fourth 
year medical students applying for surgical residency and found it correlated well with objective measures of 
medical school cognitive performance such as class rank and USMLE scores. Self et al (2000) suggested that as 
evidence exists confirming a relationship between moral reasoning and superior clinical performance, moral 
reasoning tests could be used in the selection process. 
 
 
5.6 Post residency fellowship 

 
Only one American paper looked at selection to post residency fellowship in pathology, the application process 
starting in year 2 of the residency.  The paper is really an opinion piece about the timing of selection and the 
ethical issues associated with it and does not discuss the process itself (Domen & Wehler, 2008). 
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5.7 UK – specialist training 

 
There were very few papers on selection to specialist training programmes in the UK and these were generally 
published within the last few years. The Medical Training Application Service (MTAS) was introduced in 2007 for 
applications to specialist training on the basis of 150-word answers to short listing questions with less weighting to 
past experience, higher qualifications or publications. The rationale was that the two year post-graduation 
foundation programme is generic for all doctors and that the selection process should therefore concentrate on 
identifying those who will be successful in the specialty, with equal opportunity for all candidates.  One paper 
described selection to public health training in Wales and the East of England using MTAS (biographical questions 
for 150 word answers focusing on commitment to the specialty, technical skills and personal skills) for short listing 
(Pashayun et al 2007). Each application form was assessed by two public health consultants. Shortlisted applicants 
were then interviewed - three interviews of twenty minutes’ each.  There were also numerical and verbal reasoning 
tests.  If these procedures were passed, candidates then moved onto six assessment stations of which four were 
competency based, one was a presentation and the last a group exercise.  The correlation between short listing 
scores and the interviews was acceptable (0.60).  Short listing identified two out of six and 10 out of 11 doctors 
who were subsequently appointed in Wales and the East of England respectively. Thus the MTAS facilitated short 
listing process discriminated acceptably between candidates later deemed suitable and those not appointable. 
However this paper does not look at subsequent performance as a specialist registrar.  
 
Selection for general surgery training in Ireland involves short listing from a structured application form (which 
includes a biography, awards gained and experience).  Gallagher et al (2008) then administered a 10 station OSCE 
type assessment which focussed on surgical technical skills and a structured interview of 20 minutes to the top 16 
applicants.  There was a strong correlation between the clinical examination and the overall score for the whole 
process.  However the study did not follow-up the successful candidates to check their performance during 
training. In an earlier British pilot study for surgical training with small numbers, psychometric measures were 
found to have a significant role in aiding selection (Gilligan et al 1996).  
 
Rao (2007) described the SCRIPT (structured interviews for psychiatry training) which included two clinical 
vignettes with three to four raters per interview panel.  SCRIPT administered to 114 SHO applicants for specialist 
training had an inter-rater reliability of 0.75 but there was no follow-up for predictive validity. 
 
The concept of the assessment centre appears frequently in non-medical literature (see below); however Patterson 
et al (2005) and Randall et al (2006) described the use of such a centre for the selection of SHOs into general 
practice and paediatric postgraduate training respectively.  For the general practice vocational training selection, 
the authors assessed 188 candidates attending the selection centre, of whom 140 were successful in gaining a 
place. The assessment centre process included a series of work related simulation exercises of between 20 and 40 
minutes: simulated consultation, group exercise, written exercise, competency based structured interview, medical 
interview with questions relating to clinical practice.   Assessors had a full day’s training. Three months into 
practice, the performance of 46 registrars was appraised by their trainers.  There was a significant positive 
correlation between total competency rating and the centre rating of job performance.  Thus there is some 
evidence of predictive validity.  However less than 50% of the successful doctors were evaluated due to some 
being in hospital rotations at the time of the study, performance was gauged after only three months, and 
obviously no assessment could be made of the rejected doctors.   
 
For paediatrics (Randall et al 2007) firstly a multi-source, multi-method job analysis was undertaken to define the 
competency domains for paediatric training.  This process resulted in the development of three exercises with high 
content and face validity to be undertaken by candidates at the assessment centre: simulated consultation, group 
exercise and reflective written exercise. There was also a structured interview with three interviewers per 
applicant.  In the described assessment, 27 candidates were competing for ten posts and the whole process lasted 
8.5 hours. All assessors/interviewers received three hours training. The results showed that 19 of the 27 applicants 
would have received the same outcome with either the interview or exercises; however three candidates who 
would have been selected by interview were rejected on the basis of the exercises, showing that the latter did 
have some discriminating features for some of the SHOs. The candidates were satisfied with the process as they 
felt it gave them the opportunity to show their abilities compared to other selection processes they had undergone 
in the past.  This paper is comprehensive but there is no follow-up of candidates to check predictive validity.  
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6.8. Other professions 
 
Applicants to veterinary ophthalmology residencies are selected through a process involving rating of academic 
achievement, including publication or presentation of information, gaining an advanced degree and having good 
communication skills, though the selection is still seen as subjective (Davidson 2004). 
 
Frantsve et al (2003) administered a standardised personality measure (AOL) to 47 applicants to dental school and 
found that the scores were unrelated to faculty scoring via the selection process. For professional psychology 
programmes the clinical experience of applicants was thought to be the most important factor (Lopez 1997).  For 
dietetics programmes more serious consideration was given to applicants who had shown leadership qualities 
through extracurricular activities or who had had the opportunity to develop and improve these skills (Moore 
1995).  
 
A sole paper from France describes the introduction of a selective national competitive examination for 
undergraduate dental students applying for postgraduate residency programmes (Villat et al 2004).  
 
 
 
7. Assessment centres 
 
The management and personnel literature includes a number of papers from the USA about the use of assessment 
centres for the selection of applicants into the police, fire service, military, government and education, as well as 
for current employees in this area applying for leadership roles.  One definition of assessment centre is: 
  
‘An assessment centre consists of a standardised evaluation of behaviour based on multiple inputs.  Several trained 
observers and techniques are used.  Judgements about behaviour are made, in major part, from specifically 
developed assessment simulations.  These judgements are pooled in a meeting among the assessors or by a 
statistical integration process...the discussion results in evaluation of the performance of the assessees on the 
dimensions/competencies or other variables that the assessment centre is designed to measure’ (Joiner 2000, 
p319).  
 
The essential elements of the centre are (Joiner 2000): 
 

• Job analysis – relevant behaviours and performance indices must be defined thoroughly 
• Behavioural classification – into knowledge, skills, competencies etc 
• Assessment techniques – to evaluate the defined indices 
• Multiple assessments – may include tests, interviews, psychometrics, simulations 
• Simulations – must be job-related 
• Assessors – multiple 
• Assessor training – is important 
• Recording behaviour – assessors must be able to observe and record accurately for later discussion (may 

use audio and video) 
• Reports from assessors 
• Data integration 

 
Coulton and Feild (1995) carried out a literature review of assessment centres to evaluate their usefulness in the 
selection of entry-level police officers.  They highlighted one concern raised by opponents that applicants 
undergoing simulations based on the job might have no previous experience of such situations.  The suggestion 
was made, therefore, that the simulations should be exercises similar to real life experiences of the candidates and 
test responses to interpersonal conflicts.  For leadership and promotion, simulations based on the job itself could 
be used.  The advantages of centres are that they allow observers to evaluate how candidates might perform in 
real-life workplace situations.  Coulton and Feild (1995) reported on earlier validity studies from the use of centres 
for selecting managers in other fields rather than law enforcement and concluded that the scores generated by the 
technique are valid.  A major disadvantage is however cost.   
 
A comparison of the outcome of an assessment centre process with an evaluation of 55 candidates’ personnel 
records and supervisors’ judgments showed that both the assessment centre and records were valid predictors of 
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management potential (Lowry 1994).  There was a high degree of correlation between the two measures.  
However the assessment centre allowed observation and evaluation of interpersonal behaviour not available from 
the records, while the records included additional information.  The conclusion was that both methods shouls be 
used, but that there should be standardisation of the records within organisations.  Records were more useful if 
they included the results of annual appraisals.  Supervisor scores were the least reliable.   
 
A more recent paper by Caldwell et al (2003) looked at the predictive validity of assessment centres and listed 
reasons why centres could perform badly based on examples from the literature: 

• Poor planning and lack of resources 
• Inadequate job analysis 
• Weakly defined dimensions (what is being measured). 

 
 
8. The concept of employability 
 
Within the personnel and management literature the concept of employability has become an important 
consideration in selection processes.  There is an emphasis not just on job-specific skills but on both generic skills 
(which may be labelled as generic graduate attributes for university students) and skills required to be an 
employee. 
 
Employability skills have been defined as: ‘… skills required not only to gain employment, but also to progress 
within an enterprise so as to achieve one’s potential and contribute successfully to enterprise strategic directions’ 
(ACCI/BCA 2002 p3).  Another term is workplace readiness.  The specific skills are listed in Box 5 (DEST 2004 p vi-
vii), and competences defined for employability in Box 6 (van der Heidje & van der Heijden 2006).  As can be seen 
these may also apply to Foundation posts (by substituting customer with patient, and company with NHS). 
 

• Communication skills that contribute to productive and harmonious relations between employees 
      and customers; 
• Team work skills that contribute to productive working relationships and outcomes; 
• Problem-solving skills that contribute to productive outcomes; 
• Initiative and enterprise skills that contribute to innovative outcomes; 
• Planning and organising skills that contribute to long-term and short-term strategic planning 
• Self-management skills that contribute to employee satisfaction and growth; 
• Learning skills that contribute to ongoing improvement and expansion in employee and company 
• operations and outcomes; 
• Technology skills that contribute to effective execution of tasks 
 

Box 5: Employability skills 
 

• Occupational expertise 
• Anticipation and optimisation 
• Personal flexibility 
• Corporate sense 
• Balance 
 

Box 6: Employability competences 
 

The rationale for assessing employability skills in selection processes is that the universities assess subject specific 
skills (eg medicine, nursing) but do not necessarily examine for employability.  Employability skills are assessed in 
a number of ways including through assessment centres, psychometric tests (see for example O’Neill 1997) and 
sometimes additionally through an applicant’s portfolio which acts as an employability skills profile.  Commercial 
selection agencies favour the assessment of employability skills.   
 
Current interest in the management literature focuses on person-organisation (P-O) fit and person-job (P-J) fit, 
where the former is the degree of compatibility between a candidate and the organisation and the latter the match 
between a person’s abilities and the demands or attributes of a job (Sekiguchi 2004).  There is a lot of research in 
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this area.  Sekiguchi’s (2004) review highlighted the two stages of selection – the initial screening (which often 
concentrates on job qualifications) and choice (which some suggest focuses on P-O fit).  
 
 
8.1 Portfolios 
 
The Department of Education, Science and Training (DEST) in Australia carried out a review of the literature and 
concluded that this strongly supported the development of a portfolio approach for collecting and recording 
information about employability skills, however no evidence was presented in terms of experience and follow-up of 
portfolio use in actual selection processes:  
 
‘At its most basic level, the portfolio approach provides a mechanism for individuals to store information they have 
collected, for the purpose of recognising and recording their employability skills. 
The strengths of a portfolio approach include its capacity to operate across sectors, to incorporate formal and 
informal evidence from a wide range of sources and remain relevant over a life-time... 
Stakeholders recognised that the process of creating and maintaining a portfolio itself develops and demonstrates 
some employability skills, such as planning and organising, communication and self-management. Thus, the 
process is itself a career development activity and could form part of a career development program (DEST 2004 p 
viii).  
 
Portfolios are labour-intensive to construct and have problems with inter-rater reliability when used for summative 
assessment, the contents also require independent verification for authenticity (DOHA 2004). They do not directly 
measure skills but serve as a means of collecting and demonstrating evidence of skills attainment.   
 
As demonstrated by the lack of ‘hits’ in the searches for portfolios when combined with selection in the medical 
and health professional literature, publications in this area focus on the use of portfolios as summative and 
formative assessment tools in undergraduate and postgraduate courses rather than as aides in selection.  The 
DEST review also focused on how universities may assess employability skills with portfolios and gave examples of 
their use.  
 
 
8.2 Selection processes for graduates 

 
Branine (2008) carried out a survey of 700 UK-based employers who recruit graduates (eg finance, engineering, 
IT, pharmaceuticals, local authority) with a response rate of just over 50%. Of these 62% had an application form 
designed specifically for graduates and 27% required CVs.  The interview was the most commonly used method 
following short listing, with the majority using two interviews, and over 60% two or more interviewers.  Over half 
the respondents used assessment centres and 72% aptitude tests. While 90% asked for references, 34% only 
required these once an offer had been made.  From these data and a review of the literature Branine (2008) 
concluded that ‘ the process has generally become more rigorous and sophisticated...employers are more 
interested in the attitude and personality of applicants that in the type or level of qualifications acquired’ (p513).  
  
The Australian Association of Graduate Employers, a grouping of organisations that recruits graduates for 
employment in banking, insurance, customs and excise, state services, the mining industry and other industries, 
gathered data on recruitment practices and found a common set of processes.  These included steps to filter large 
numbers of applicants and then to assess different qualities and abilities.  The stages are show in Box 7 (Precision 
Consultancy 2007).  
 

• Initial assessment of academic results 
• Online applications – this may target communication and reasoning, as well as awareness of the 

organisation 
• Phone interviews of about 20 minutes 
• Assessment centres 
• Personality testing – vary considerably, usually used to map results to competencies/values of organisation 
• Interviews-usually final stage 
 

Box 7: Business/industry recruitment processes 
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Van der Heidje & van der Heijden (2006) developed measurement scales for employability competencies and 
tested their psychometric properties with 314 employees and 334 supervisors. The five dimensions showed 
considerable variation in both objective and subjective career success, suggesting good predictive validity.  
However there is no follow-up of this validated employability measurement instrument in this paper.  
 
 
 
9. Conclusion & recommendations 
 
This review has explored the evidence for selection processes mainly in relation to medicine – selection into 
medical schools and post-qualification training posts.  A few papers related to selection for other health 
professions.  We also considered the literature in terms of employability skills and assessment centres. The 
majority of papers originated in the USA.  
 
Of note is the wide variation in the processes and the evidence pertaining to them.  The lack of consensus on 
methods and their correlation with future performance is borne out by the continual publication of papers in this 
field.  Evidence relating to prediction is difficult because of different ways of defining and measuring performance, 
changes in assessment and selection processes and few long-term follow-up studies.   
 
As well as validity and reliability, selection processes should be fair and, if candidates perceive the process to be 
fair, giving them a good change to provide evidence of their attributes and achievements, the process is more 
likely to be acceptable.  Selection methods should be based on a job analysis to enhance face vailidity – what do 
we want successful candidates to do and display? If part of the necessary knowledge and skills are assessed during 
training (eg summative assessments), then the selection process should concentrate on other attributes that are 
not assessed such as employability.  Summative assessment at medical school aims to show that a student is 
competent to become an intern; however it does not measure performance – the ability to do the job everyday 
under authentic working conditions.  Thus it seems logical that foundation selection should be based on indicators 
of performance and employability.  
 
The more ways of testing, the more likely that a good fit between candidate and job will be achieved, hence the 
popularity of assessment centres.  However the more ways of testing, the more expensive and time-consuming, 
and such testing may only be of value where there is a large number of applicants for a smaller number of places.   
 
When considering the various factors that can contribute to selection processes the literature suggests the 
following: 
 
Assessment of knowledge and skills – there is some evidence that this may predict subsequent performance 
at medical school, and some evidence that national examinations predict subsequent residency performance.  
However there is a lack of valid measurement of performance as well as definition of what makes a ‘good doctor’. 
Residency performance is usually based on the programme director’s opinion and there is little description of how 
this is formed.  
 
Application forms, ‘white space’ – structured forms achieve greater reliability.  Scoring may be affected by the 
conditions in which the forms are completed, ie whether this is under examination conditions or unsupervised 
when applicants may receive outside help.  Personal statements may need to be checked for authenticity as there 
have been instances of deception.  Assessors should mark across questions rather than across candidates to 
increase reliability. 
 
Portfolios – there is a lack evidence of their use in selection rather than assessment.  They are, however, widely 
used in selection outside medicine in combination with other methods. 
 
Interviews – appear to measure attributes other than those assessed in written examinations, but again structure 
is key, as is selector training, context and time.  The MMI is showing useful results in terms of reliability but there 
are no long term follow-up studies to determine predictive validity as yet. Different institutions run different 
formats in terms of number and length of stations making analysis difficult.  
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Assessment centres and multiple methods – if multiple methods are used, consideration has to be given to 
weighting of the components. Assessment centres are widely used by recruitment into government posts, 
business, management and for promotion.  The key is the preliminary job analysis.   
 
 
 
Employability skills – there are a number of commercial organisations that offer tests for these which include 
psychometrics. (In NSW the body that selects doctors for PGY1 positions is planning to use an employability skills 
assessment in the future as medical student numbers increase.) 
 
 
For selection into foundation year to be cost effective, acceptable and valid the best solution would appear to be, 
assuming that candidates have passed their summative assessments, that allocation is on the basis of choice but 
that where there is competition for places, a form of employability assessment should be used.  This could be done 
through an assessment centre, or through employability skills assessment (written and exercises based on the job 
analysis) plus or minus an interview, depending on numbers and resources. Interviews should be structured, with 
more than one assessor.  The process should be evaluated for predictive validity.  
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APPENDIX – search terms 
 

A. Medical school admission (F1 all) 
(This was an initial search with a simple search criterion) 
 
Search on Medline with following terms: 
 
Medical school admission 
 
 
B. Selection only 
(This was an initial search with a simple search criterion) 
 
Search on Medline with following terms: 
 
Medical school selection 
 

 
C. Full search – F1 final 3 
Limited to Europe including UK 
Search yielded 263 hits but 4 of these were duplicates which were eliminated in EndNote. 

 
Ovid MEDLINE(R) 1950 to February Week 4 2009 
# Searches Results  
1 exp Education, Medical/ 102521  
2 Schools, Medical/ 17508  
3 exp Students, Medical/ 14881  
4 medical school*.ab,ti. 17921  
5 medical student*.ab,ti. 16327  
6 specialist registrar*.ab,ti. 341  
7 Foundation year.ab,ti. 58  
8 (F1 adj10 foundation).ab,ti. 5  
9 (resident or residents or residency).ab,ti. 68955  
10 6 or 3 or 7 or 9 or 2 or 8 or 1 or 4 or 5 180706  
11 Admission test*.ab,ti. 349  
12 GAMSAT.ab,ti. 6  
13 Graduate Australian Medical School Admissions test.ab,ti. 5  
14 Non-cognitive.mp. or noncognitive.ab,ti. [mp=title, original title, abstract, name of substance word, subject 
heading word] 708  
15 (OSCE adj5 examination).ab,ti. 407  
16 Objective Structured Clinical Examination.ab,ti. 526  
17 (MCAT adj5 Admission).ab,ti. 87  
18 Mutliple College admission test.ab,ti. 0  
19 Multiple mini-interview*.ab,ti. 15  
20 (MMI adj5 multiple).ab,ti. 14  
21 (USMLE adj5 united).ab,ti. 106  
22 United States Medical Licensing Examination.ab,ti. 143  
23 assessment centre*.ab,ti. 73  
24 recommendation letter*.ab,ti. 17  
25 autobiographical submission.ab,ti. 2  
26 autobiographical screening.ab,ti. 2  
27 ((personal or interpersonal) adj attribute*).ab,ti. 377  
28 personal qualities.ab,ti. 198  
29 exp Interview/ or Interview*.mp. 156230  
30 or/11-29 158333  
31 (GB or UK or Great Britain or United Kingdom).ab,ti. 61713  
32 (England or Scotland or Wales or Ireland).ab,ti. 43110  
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33 (Spain or Portugal or France or Germany or Denmark or Sweden or Norway).ab,ti. 121975  
34 33 or 32 or 31 214979  
35 34 and 30 and 10 623  
36 limit 35 to (english language and humans and yr="1990 - 2009") 485  
37 exp Aged/ or exp Patient Admission/ or Patient admission*.mp. 1776422  
38 exp Diagnosis/ 4641905  
39 exp Neoplasms/ 1992998  
40 38 or 39 or 37 6620020  
41 36 not 40 263  

 
D. Residency (Res) 
Ovid search shows 309 his but when imported in EndNote there were 9 duplicates which have been removed. 
No alert set up so far. 
Ovid MEDLINE(R) 1950 to February Week 4 2009  
#Searches Results 
1 selection.ab,ti.                          1678952 
2 (residency or internship).ab,ti.     120213 
3 1 and 2                                      4794 
4 limit 3 to (english language and humans and yr="1990 - 2009")   309 
 
 
E. Residency – American supplement 
Minor adjustments to search strategy compared with original Final 3 - resident/s removed, residency/internship 
added.   
 
America, Canada, Australia added to locations.  GB etc refs removed as would have been traced in previous 
search. 
 
Ovid MEDLINE(R) 1950 to February Week 4 2009 
 
No duplicates this time 
 
# Searches Results  
1 exp Education, Medical/ 102521  
2 Schools, Medical/ 17508  
3 exp Students, Medical/ 14881  
4 medical school*.ab,ti. 17921  
5 medical student*.ab,ti. 16327  
6 specialist registrar*.ab,ti. 341  
7 Foundation year.ab,ti. 58  
8 (F1 adj10 foundation).ab,ti. 5  
9 residency.mp. or internship*.ab,ti. [mp=title, original title, abstract, name of substance word, subject 
heading word] 30470  
10 exp "Internship and Residency"/ 26285  
11 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 131844  
12 Admission test*.ab,ti. 349  
13 GAMSAT.ab,ti. 6  
14 Graduate Australian Medical School Admissions test.ab,ti. 5  
15 Non-cognitive.mp. or noncognitive.ab,ti. [mp=title, original title, abstract, name of substance word, subject 
heading word] 708  
16 (OSCE adj5 examination).ab,ti. 407  
17 Objective Structured Clinical Examination.ab,ti. 526  
18 (MCAT adj5 Admission).ab,ti. 87  
19 Mutliple College admission test.ab,ti. 0  
20 Multiple mini-interview*.ab,ti. 15  
21 (MMI adj5 multiple).ab,ti. 14  
22 (USMLE adj5 united).ab,ti. 106  
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23 United States Medical Licensing Examination.ab,ti. 143  
24 assessment centre*.ab,ti. 73  
25 recommendation letter*.ab,ti. 17  
26 autobiographical submission.ab,ti. 2  
27 autobiographical screening.ab,ti. 2  
28 ((personal or interpersonal) adj attribute*).ab,ti. 377  
29 personal qualities.ab,ti. 198  
30 exp Interview/ or Interview*.mp. 156230  
31 or/12-30 158333  
32 exp United States/ 892328  
33 United states of america.ab,ti. 1460  
34 exp Canada/ 90888  
35 exp Australia/ 71016  
36 35 or 33 or 32 or 34 1038128  
37 11 and 36 and 31 1832  
38 limit 37 to (english language and humans and yr="1990 - 2009") 1177  
39 Aged/ or exp Patient Admission/ or Patient admission*.mp. [mp=title, original title, abstract, name of 
substance word, subject heading word] 1768965  
40 exp Diagnosis/ 4641905  
41 exp Neoplasms/ 1992998  
42 39 or 40 or 41 6616980  
43 38 not 42 986  
44 exp Great Britain/ 238165  
45 (GB or UK or Great Britain or United Kingdom).ab,ti. 61713  
46 (England or Scotland or Wales or Ireland).ab,ti. 43110  
47 exp Europe/ 858384  
48 (Spain or Portugal or France or Germany or Denmark or Sweden).mp. or Norway.ab,ti. [mp=title, original 
title, abstract, name of substance word, subject heading word] 327412  
49 46 or 45 or 44 or 48 or 47 948127  
50 43 not 49 958  
51 from 50 keep 1-958 958 

 
 
F. White space 
Ovid MEDLINE(R) 1950 to February Week 4 2009 
 
# Searches Results  
1 exp Education, Medical/ 102521  
2 Schools, Medical/ 17508  
3 exp Students, Medical/ 14881  
4 medical school*.ab,ti. 17921  
5 medical student*.ab,ti. 16327  
6 specialist registrar*.ab,ti. 341  
7 Foundation year.ab,ti. 58  
8 (F1 adj10 foundation).ab,ti. 5  
9 residency.mp. or internship*.ab,ti. [mp=title, original title, abstract, name of substance word, subject 
heading word] 30470  
10 exp "Internship and Residency"/ 26285  
11 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 131844  
12 Admission test*.ab,ti. 349  
13 GAMSAT.ab,ti. 6  
14 Graduate Australian Medical School Admissions test.ab,ti. 5  
15 Non-cognitive.mp. or noncognitive.ab,ti. [mp=title, original title, abstract, name of substance word, subject 
heading word] 708  
16 (OSCE adj5 examination).ab,ti. 407  
17 Objective Structured Clinical Examination.ab,ti. 526  
18 (MCAT adj5 Admission).ab,ti. 87  
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19 Mutliple College admission test.ab,ti. 0  
20 Multiple mini-interview*.ab,ti. 15  
21 (MMI adj5 multiple).ab,ti. 14  
22 (USMLE adj5 united).ab,ti. 106  
23 United States Medical Licensing Examination.ab,ti. 143  
24 assessment centre*.ab,ti. 73  
25 recommendation letter*.ab,ti. 17  
26 autobiographical submission.ab,ti. 2  
27 autobiographical screening.ab,ti. 2  
28 ((personal or interpersonal) adj attribute*).ab,ti. 377  
29 personal qualities.ab,ti. 198  
30 exp Interview/ or Interview*.mp. 156230  
31 or/12-30 158333  
32 exp United States/ 892328  
33 United states of america.ab,ti. 1460  
34 exp Canada/ 90888  
35 exp Australia/ 71016  
36 35 or 33 or 32 or 34 1038128  
37 exp Great Britain/ 238165  
38 (GB or UK or Great Britain or United Kingdom).ab,ti. 61713  
39 (England or Scotland or Wales or Ireland).ab,ti. 43110  
40 exp Europe/ 858384  
41 (Spain or Portugal or France or Germany or Denmark or Sweden).mp. or Norway.ab,ti. [mp=title, original 
title, abstract, name of substance word, subject heading word] 327412  
42 39 or 38 or 37 or 41 or 40 948127  
43 42 or 36 1936429  
44 personal statement*.ab,ti. 50  
45 Free text.ab,ti. 714  
46 medical scenario*.ab,ti. 27  
47 white space.ab,ti. 34  
48 46 or 45 or 44 or 47 825  
49 11 and 43 and 31 and 48 13  
50 limit 49 to (english language and humans and yr="1990 - 2009") 11  
 
 
G. Portfolios 

See note at end for saved strategy and alert 
Ovid MEDLINE(R) 1950 to March Week 1 2009 
# Searches Results  

1 exp Education, Medical/ 102656  
2 Schools, Medical/ 17522  
3 exp Students, Medical/ 14909  
4 medical school*.ab,ti. 17945  
5 medical student*.ab,ti. 16355  
6 specialist registrar*.ab,ti. 342  
7 Foundation year.ab,ti. 59  
8 (F1 adj10 foundation).ab,ti. 5  
9 (resident or residents or residency).ab,ti. 69094  
10 6 or 3 or 7 or 9 or 2 or 8 or 1 or 4 or 5 180958  
11 learning portfolio.mp. 23  
12 portfolio*.ab,ti. 1332  
13 12 not 11 1309  
14 Log book*.ab,ti. 164  
15 academic transcript*.ab,ti. 6  
16 13 or 15 or 14 1477  
17 16 and 10 241  
18 select*.ab,ti. 824014  
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19 18 and 17 30  
20 limit 19 to (english language and humans and yr="1990 - 2009") 19  
 
Previously conducted search just using "learning portfolio".  These results excluded form the above list. 
 
Strategy saved amended to include "learning portfolios" and saved as !F1- Portfolios 2 - 120309".  Alert set 
up. 

 
 
H. BREI selection 

British Education Index 1975 - 160309.  Search limited to 1990 onwards. 
Strategy saved on Dialog-datastar.  Alert set up. 
------------------------------------------------------------------------ 
BREI    1   (MEDICAL ADJ (EDUCATION OR SCHOOL$1 OR STUDENT$1)).TI,AB. 
       RESULT         809 
BREI    2   (SPECIALIST ADJ REGISTRAR$1).TI,AB. 
       RESULT           2 
BREI    3   (FOUNDATION ADJ YEAR).TI,AB. AND (MEDICINE OR MEDICAL).TI,AB 
       RESULT           0 
BREI    4   (RESIDENT OR RESIDENTS OR RESIDENCY).TI,AB. 
       RESULT         108 
BREI    5   (INTERN$1 OR INTERNSHIP$1).TI,AB. 
       RESULT          66 
BREI    6   1 OR 2 OR 3 OR 4 OR 5 
       RESULT         973 
BREI    7   (ADMISSION ADJ TEST*).TI,AB. 
       RESULT           0 
BREI    8   GAMSAT.TI,AB. AND GRADUATE.TI,AB. 
       RESULT           1 
BREI    9   (GRADUATE ADJ AUSTRALIAN ADJ MEDICAL ADJ SCHOOLS ADJ ADMISSI 
            ON ADJ TEST).TI,AB. 
       RESULT           0 
BREI   10   (NON-COGNITIVE OR NONCOGNITIVE).TI,AB. 
       RESULT           6 
BREI   11   (OSCE ADJ ADJ5 ADJ EXAMINATION).TI,AB. 
       RESULT           0 
BREI   12   (OBJECTIVE ADJ STRUCTURED ADJ CLINICAL ADJ EXAMINATION).TI,AB. 
       RESULT          13 
BREI   13   (MCAT ADJ ADJ5 ADJ ADMISSION).TI,AB. 
       RESULT           0 
BREI   14   (MULTIPLE ADJ COLLEGE ADJ ADMISSION ADJ TEST*).TI,AB. 
       RESULT           0 
BREI   15   (MULTIPLE ADJ MINI ADJ INTERVIEW*).TI,AB. 
       RESULT           0 
BREI   16   (MMI ADJ 5 ADJ MULTIPLE).TI,AB. 
       RESULT           0 
BREI   17   (USMLE ADJ ADJ5 ADJ UNITED).TI,AB. 
       RESULT           0 
BREI   18   (UNITED ADJ STATES ADJ MEDICAL ADJ LICENSING ADJ EXAMINATION).TI,AB. 
       RESULT           0 
BREI   19   (ASSESSMENT ADJ (CENTRE$1 OR CENTER$1)).TI,AB. 
       RESULT          30 
BREI   20   (RECOMMENDATION ADJ LETTER$1).TI,AB. 
       RESULT           0 
BREI   21   (AUTOBIOGRAPHICAL ADJ (SUBMISSION$1 OR SCREENING)).TI,AB. 
       RESULT           0 
BREI   22   ((PERSONAL OR INTERPERSONAL) ADJ (ATTRIBUTE$1 OR QUALIT$3)).TI,AB. 
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       RESULT          21 
BREI   23   (INTERVIEW$1 OR SELECTION).TI,AB. 
       RESULT        1662 
BREI   24   7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 
            OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 
       RESULT        1726 
BREI   25   (GB OR UK OR GREAT ADJ BRITAIN OR UNITED ADJ KINGDOM OR ENGL 
            AND OR SCOTLAND OR WALES OR IRELAND OR SPAIN OR PORTUGAL OR 
            FRANCE OR GERMANY OR DENMARK OR SWEDEN OR NORWAY).TI,AB. 
       RESULT        7322 
BREI   26   (UNITED ADJ STATES OR USA OR CANADA OR AUSTRALIA).TI,AB. 
       RESULT        1802 
BREI   27   25 OR 26 
       RESULT        8836 
BREI   28   6 AND 24 AND 27 
       RESULT           2 
BREI   29   6 AND 24 
       RESULT          29 
 
 

I. ERIC selection 
ERIC 1960 - 160309.  Search limited to 1990 onwards. 
Strategy saved on Dialog-datastar.  Alert set up. 
------------------------------------------------------------------------ 
ERIC    1   (MEDICAL ADJ (EDUCATION OR SCHOOL$1 OR STUDENT$1)).TI,AB. 
       RESULT        2502 
ERIC    2   (SPECIALIST ADJ REGISTRAR$1).TI,AB. 
       RESULT           0 
ERIC    3   (FOUNDATION ADJ YEAR).TI,AB. AND (MEDICINE OR MEDICAL).TI,AB. 
       RESULT           0 
ERIC    4   (RESIDENT OR RESIDENTS OR RESIDENCY).TI,AB. 
       RESULT        4381 
ERIC    5   (INTERN$1 OR INTERNSHIP$1).TI,AB. 
       RESULT        2663 
ERIC    6   1 OR 2 OR 3 OR 4 OR 5 
       RESULT        9187 
ERIC    7   (ADMISSION ADJ TEST*).TI,AB. 
       RESULT           0 
ERIC    8   GAMSAT.TI,AB. AND GRADUATE.TI,AB. 
       RESULT           0 
ERIC    9   (GRADUATE ADJ AUSTRALIAN ADJ MEDICAL ADJ SCHOOLS ADJ ADMISSI 
            ON ADJ TEST).TI,AB. 
       RESULT           0 
ERIC   10   (NON-COGNITIVE OR NONCOGNITIVE).TI,AB. 
       RESULT         159 
ERIC   11   (OSCE ADJ ADJ5 ADJ EXAMINATION).TI,AB. 
       RESULT           0 
ERIC   12   (OBJECTIVE ADJ STRUCTURED ADJ CLINICAL ADJ EXAMINATION).TI,A 
            B. 
       RESULT          53 
ERIC   13   (MCAT ADJ ADJ5 ADJ ADMISSION).TI,AB. 
       RESULT           0 
ERIC   16   (MULTIPLE ADJ COLLEGE ADJ ADMISSION ADJ TEST*).TI,AB. 
       RESULT           0 
ERIC   17   (MULTIPLE ADJ MINI ADJ INTERVIEW*).TI,AB. 
       RESULT           0 
ERIC   18   (MMI ADJ 5 ADJ MULTIPLE).TI,AB. 
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       RESULT           0 
ERIC   19   (USMLE ADJ ADJ5 ADJ UNITED).TI,AB. 
       RESULT           0 
ERIC   20   (UNITED ADJ STATES ADJ MEDICAL ADJ LICENSING ADJ EXAMINATION).TI,AB. 
       RESULT          17 
ERIC   21   (ASSESSMENT ADJ (CENTRE$1 OR CENTER$1)).TI,AB. 
       RESULT         217 
ERIC   22   (RECOMMENDATION ADJ LETTER$1).TI,AB. 
       RESULT          16 
ERIC   23   (AUTOBIOGRAPHICAL ADJ (SUBMISSION$1 OR SCREENING)).TI,AB. 
       RESULT           0 
ERIC   24   ((PERSONAL OR INTERPERSONAL) ADJ (ATTRIBUTE$1 OR QUALIT$3)).TI,AB. 
       RESULT         455 
ERIC   25   (INTERVIEW$1 OR SELECTION).TI,AB. 
       RESULT       40195 
ERIC   26   7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 16 OR 17 OR 18 OR 19 
            OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 
       RESULT       40951 
ERIC   27   (GB OR UK OR GREAT ADJ BRITAIN OR UNITED ADJ KINGDOM OR ENGL 
            AND OR SCOTLAND OR WALES OR IRELAND OR SPAIN OR PORTUGAL OR 
            FRANCE OR GERMANY OR DENMARK OR SWEDEN OR NORWAY).TI,AB. 
       RESULT       19322 
ERIC   28   (UNITED ADJ STATES OR USA OR CANADA OR AUSTRALIA).TI,AB. 
       RESULT       33625 
ERIC   29   27 OR 28 
       RESULT       49813 
ERIC   30   6 AND 26 AND 29 
       RESULT         133 

 
J- BREI log books 
 
BREI 1975 - 160309 .  LImited to 1990 onwards.  No hits so downloaded 5 relating to just log books etc, 
whatever discipline. 
Search not save - used ERIC strategy.  No alert set up. 
No. Database Search term Info added since Results      
CP   [Clipboard]   0 -    
1 British Education Index - 1975 to date 
(MEDICAL ADJ (EDUCATION OR SCHOOL$1 OR STUDENT$1)).TI,AB. 1990 809 show titles   
2 British Education Index - 1975 to date 
 (SPECIALIST ADJ REGISTRAR$1).TI,AB. 1990 2 show titles   
3 British Education Index - 1975 to date 
 (FOUNDATION ADJ YEAR).TI,AB. AND (MEDICINE OR MEDICAL).TI,AB. 1990 0 -    
4 British Education Index - 1975 to date 
 (RESIDENT OR RESIDENTS OR RESIDENCY).TI,AB. 1990 108 show titles   
5 British Education Index - 1975 to date 
 (INTERN$1 OR INTERNSHIP$1).TI,AB. 1990 66 show titles   
6 British Education Index - 1975 to date 
 1 OR 2 OR 3 OR 4 OR 5 1990 973 show titles   
7 British Education Index - 1975 to date 
 (log ADJ book*).TI,AB. 1990 0 -    
8 British Education Index - 1975 to date 
 logbook$1.TI,AB. 1990 4 show titles   
9 British Education Index - 1975 to date 
 (academic ADJ transcript$1).TI,AB. 1990 1 show titles   
10 British Education Index - 1975 to date 
 (white ADJ space).TI,AB. 1990 0 -    
11 British Education Index - 1975 to date 
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 (free ADJ text).TI,AB. 1990 2 show titles   
12 British Education Index - 1975 to date 
 (National ADJ ranking ADJ exam$1).TI,AB. 1990 0 -    
13 British Education Index - 1975 to date 
 7 OR 8 OR 9 OR 10 OR 12 1990 5 show titles   
14 British Education Index - 1975 to date 
6 AND 13 1990 0 -   
 
 
K – ERIC log books 
ERIC - 1966 to 160309.  Limited to 1990 onwards.  1 hit only. 
Strategy saved on Dialog-datastar but no alert set up.      
Search history: 
No. Database Search term Info added since Results      
CP   [Clipboard]   0 -    
1 ERIC - 1966 to date 
(MEDICAL ADJ (EDUCATION OR SCHOOL$1 OR STUDENT$1)).TI,AB. 1990 2502 show titles   
2 ERIC - 1966 to date 
 (SPECIALIST ADJ REGISTRAR$1).TI,AB. 1990 0 -    
3 ERIC - 1966 to date 
 (FOUNDATION ADJ YEAR).TI,AB. AND (MEDICINE OR MEDICAL).TI,AB. 1990 0 -    
4 ERIC - 1966 to date 
 (RESIDENT OR RESIDENTS OR RESIDENCY).TI,AB. 1990 4381 show titles   
5 ERIC - 1966 to date 
 (INTERN$1 OR INTERNSHIP$1).TI,AB. 1990 2663 show titles   
6 ERIC - 1966 to date 
 1 OR 2 OR 3 OR 4 OR 5 1990 9187 show titles   
10 ERIC - 1966 to date 
 (log ADJ book*).TI,AB. 1990 0 -    
11 ERIC - 1966 to date 
 logbook$1.TI,AB. 1990 37 show titles   
12 ERIC - 1966 to date 
 (academic ADJ transcript$1).TI,AB. 1990 14 show titles   
15 ERIC - 1966 to date 
 (white ADJ space).TI,AB. 1990 20 show titles   
16 ERIC - 1966 to date 
 (free ADJ text).TI,AB. 1990 56 show titles   
20 ERIC - 1966 to date 
 (National ADJ ranking ADJ exam$1).TI,AB. 1990 0 -    
21 ERIC - 1966 to date 
 10 OR 11 OR 12 OR 15 OR 20 1990 71 show titles   
22 ERIC - 1966 to date 
 6 AND 21 1990 1 show titles   
  

 
L- CINAHL 
CINAHL via Ebsco 
Search ID# Search Terms Actions   
S27    S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or 
S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24 or S25 or S26        (219)  
S26    academic transcript*       (1)  
S25    National ranking exam*       (0)  
S24    ( (log book*) or (logbooks) ) and student*       (14)  
S23    free text and medical student*       (10)  
S22    white space       (9)  
S21    interview* and medical student* and selection       (15)  
S20    personal qualities and medical student*       (3)  
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S19    ( (personal OR interpersonal) AND attribute* ) and medical student*       (16)  
S18   ( (personal OR interpersonal) AND attribute* ) and ( doctor* OR (medical student*) )        

(41)  
S17    autobiographical AND (submission or screening)        (4)  
S16    recommendation letter*       (2)  
S15    assessment cent* and select*       (18)  
S14    assessment cent* and medical student*       (0)  
S13    United states Medical Licensing examination       (19)  
S12    United states Medical Licensing examinationion        (0)  
S11    USMLE       (28) 
S10    MMI and interview       (8)  
S9    Multiple mini interview       (8)  
S8    Multiple college admissions test       (0)  
S7    Multiple college admission test       (0)  
S6    MCAT AND admission       (8)  
S5    ( OSCE and Examination ) and medical student*        (52)  
S4    TX ( Non-cognitive or noncognitive ) and TX ( test* OR exam* ) and medical student*        (4)  
S3    TX Graduate Australian Medical School admissions test        (1)  
S2    TX Gamsat       (2)  
S1    TI admission test and TI nursing       (1)  
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