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Abstract

A career in surgery in the United Kingdom demands a commitment to a long journey of assessment. The assessment 
methods used must ensure that the appropriate candidates are selected into a programme of study or a job and must 
guarantee public safety by regulating the progression of surgical trainees and the certification of trained surgeons. This 
review attempts to analyse the psychometric properties of various assessment methods used in the selection of candi-
dates to medical school, job selection, progression in training, and certification. Validity is an indicator of how well an as-
sessment measures what it is designed to measure. Reliability informs us whether a test is consistent in its outcome by 
measuring the reproducibility and discriminating ability of the test. In the long journey of assessment in surgical training, 
the same assessment formats are frequently being used for selection into a programme of study, job selection, progres-
sion, and certification. Although similar assessment methods are being used for different purposes in surgical training, the 
psychometric properties of these assessment methods have not been examined separately for each purpose. Because of 
the significance of these assessments for trainees and patients, their reliability and validity should be examined thor-
oughly in every context where the assessment method is being used. 
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INTRODUCTION

Medicine is a satisfying and financially rewarding profes-
sion that demands multiple physical and cognitive skills as 
well as a stable personality with appropriate traits. The aspir-
ing surgeon, from the point of application to a programme of 
medical studies, is committed to a long journey of assessment 
that evaluates the acquisition of the knowledge, skills, and at-
tributes expected of a developing or practicing doctor. The 
various assessment methods have significant implications for 
trainees, such as not permitting them to enter or progress in 
their chosen specialty, as well as on the general public, when 
allowing non-competent doctors to progress or practice fol-
lowing certification. Therefore, appropriate assessment meth-

ods, with proven reliability, validity, and feasibility, must be es-
tablished for selection of candidates to medical school, job se-
lection, progression in training, and certification. This review 
attempts to investigate the various assessment methods used 
for the above purposes in surgical training and examine the 
available evidence in the literature regarding their psychomet-
ric properties.

THE PSYCHOMETRIC PROPERTIES OF ASSESSMENT 
METHODS

The psychometric properties of an assessment method are 
the characteristics that describe how well an assessment meth-
od can evaluate what it is designed to evaluate, typically in-
cluding its validity and reliability. Validity describes how well 
an assessment measures what it is designed to measure, and it 
is subdivided into different types. Face validity refers to the 
functionality and realism of a test. Content validity refers to 
whether a test is suitable as a measure of what it is designed to 
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measure, and construct validity is an indicator of whether an 
assessment is successful in measuring what it is supposed to 
measure. Incremental or criterion validity is a comparison of 
tests that measure the same trait. Predictive validity or out-
come validity is the ability of a test to predict future perfor-
mance in a specific domain [1,2]. 

Reliability informs us whether a test is consistent in its out-
come by measuring the reproducibility and discriminating 
ability of a test. In order to assess the reliability of a test we use 
various items, such as inter-test reliability, which shows if the 
assessment gives the same result if repeated, inter-rater reli-
ability, which refers to the agreement of scores given by differ-
ent raters on the same subject, and internal consistency, which 
reflects the correlation of the different items of a test and their 
contribution to the outcome of the test [1,2]. Reliability ranges 
from 0 to 1, with a measurement of 0.8 being appropriate for 
high-stakes assessment [2]. 

Assessment methods can be summative or formative. For-
mative assessments are of an informative nature, are used to 
provide feedback, and aim at development, while summative 
assessments are used for selection [1]. The results of a summa-
tive assessment can be based on norm-referencing or criterion 
referencing [2,3]. In norm-referencing, each result is compared 
with the other results from the same cohort, and the ranking 
of the test participants is used to distribute grades and make 
decisions regarding selection or pass/fail (for example, only 
the top ranked 30% of the test participants may be selected to 
pass). During criterion-referencing, the result is judged against 
a predefined standard or a set of criteria. For example, the exam 
candidate must demonstrate the minimum ability in a certain 
domain, such as clinical examination, in order to be judged as 
fit to practice and therefore pass an exam. However, the per-
formance of the other exam participants is not taken into ac-
count.

A SURGEON’S JOURNEY OF ASSESSMENT

Selection into a program of study
The study of medicine requires a threshold academic ability 

and a well rounded personality with characteristics suitable 
for a career in medicine, such as motivation, integrity, com-
munication skills, empathy, decision-making ability, team-
work, and self-awareness [4,5]. The selection process for the 
study of medicine in the United Kingdom comprises a combi-
nation of assessment methods which test the applicants’ cog-
nitive and non-cognitive traits. The cognitive criteria have tra-
ditionally been assessed by previous academic performance in 
the form of General Certificate of Secondary Education (GCSE) 
scores and predicted A-level scores. Intellectual amplitude tests, 
such as the Biomedical Admissions Test (BMAT) and the UK 

Clinical Aptitude Test (UKCAT), are tests which measure per-
formance across a range of mental abilities and are used to 
predict future performance in education programmes. These 
tests have been introduced in an attempt to make the selection 
process fairer, increase the diversity of students, and assist in 
the selection process from a growing number of applicants 
with a similar level of academic achievement [6]. The non-
cognitive criteria are assessed by the Universities and Colleges 
Admissions Service (UCAS) application form, including the 
applicant’s personal statement and reference letter, and by an 
interview [5]. 

Job selection
Surgical training in the UK has shifted from a traditional 

apprenticeship model to a competency-based model. Accord-
ing to this model of training, trainees cannot progress and 
cannot complete their training if they cannot demonstrate 
competence in predefined areas of the curriculum. For exam-
ple, a surgical trainee must prove his/her ability to examine a 
patient, form a deferential diagnosis, and manage a case of ap-
propriate complexity in order to be able to progress to the 
next level of training. Changes are constantly being made in 
the recruitment process for postgraduate surgical training in 
order to make it fair, eliminate discrimination, and choose ap-
plicants that are competent for the job [7]. Before the selection 
of any assessment method for the process of recruitment, it is 
important to perform a job analysis in order to identify the 
competencies required for a certain specialty. According to 
Patterson et al. [8], we need to take into account not only clin-
ical knowledge and academic achievement, but also a wide 
range of attributes, both common to all specialties and spe-
cialty specific, during the selection process. The selection pro-
cess for postgraduate surgical training in the UK starts with 
an application form which includes the curriculum vitae (CV), 
elements of past achievements and clinical experience, demo-
graphic information, and focused questions. The interviews, 
which are usually structured, assess mainly the candidate’s CV, 
referee reports, and portfolio. Assessments centres that com-
bine interview, portfolio assessments, and work-related task 
stations have been successfully used in the recruitment pro-
cess in surgery, as well as in as in other specialties such as pae-
diatrics and anaesthesia [7,9]. 

Progression
Postgraduate training in the UK starts with the foundation 

programme (Fig. 1). The goals of the foundation programme 
are to determine fitness to progress to the next level of train-
ing, provide focused feedback to trainees for their develop-
ment, identify doctors who may face difficulties in their ev-
eryday practice or training, and have assessment methods with 
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the appropriate psychometric properties to guarantee patient 
safety [10]. Following the satisfactory completion of the foun-
dation programme and acquisition of the foundation compe-
tencies, the aspiring surgeon enters surgical training starting 
with core surgical training. At this stage, the trainee acquires 
the basic principles of surgery in general, and continues with 
training in his/her chosen surgical subspecialty (such as gen-
eral surgery or orthopaedics).

Work based assessments (WBAs) have been introduced in 
foundation and specialty training to assess the “does” level of 
Miller’s pyramid [11,12]. The main aims of WBAs are to aid 
learning through objective feedback and to assess curriculum 
competencies [11]. Some of the assessments (mini-clinical 
evaluation exercise (mini-CEX), case-based discussion (CBD), 
mini peer assessment tool [mini-PAT]) are common to foun-
dation and specialty training, while others (surgical direct ob-
servation of procedural skills [S-DOPS] and procedure-based 
assessments [PBA]) are specific to surgical specialty training 
[13,14]. The mini-CEX is a record of trainee-patient interac-
tion observed by an assessor. The CBD is an evaluation of the 
trainee’s performance during the clinical case and is usually 
based on a review of patient case notes. The S-DOPS is a re-
cord of direct observation of a practical skill performed by the 

trainee which is usually aimed at junior trainees. PBA are re-
cords of direct observation of more complex procedures per-
formed in the operating theatre, which are more appropriate 
for senior trainees. The mini-PAT uses multi-source feedback 
from a variety of healthcare professionals to assess the train-
ees’ professional and behavioural skills, such as communica-
tion skills, team-work, judgment, compassion, and probity. 
Surgical logbooks of operations have been used in specialty 
training as an indicator of acquired experience and engage-
ment with training [2,11]. The trainees performance during a 
training post is evaluated by a committee assigned by the Dea
nery in an annual review of competence progression (ARCP), 
which uses a variety of assessment methods, such as WBAs, 
logbooks, and supervisor reports in order to assess the train-
ees competence to progress to the next level of training [13]. 
Although these assessments were designed for formative pur-
poses to provide feedback on the performance of trainees, 
they are currently being used for summative purposes, both 
as criteria for progression in training and in job selection. Both 
in the foundation programme and during specialty training, 
trainees are expected to keep a portfolio. Portfolios should 
mirror the trainee’s achievements, and they have been used in 
postgraduate training to provide summative assessment and 
encourage reflective practice [15,16]. 

Certification
Specialty certification in the UK is regulated by the Royal 

Colleges and takes the form of multi-stage exams. These ex-
ams are usually criterion-referenced, requiring a baseline level 
of competency in order to grant certification [17]. Surgical 
certification exams have been established in order to safeguard 
patients and ensure high standards for practising surgeons 
[18]. The Member of the Royal College of Surgeons (MRCS) 
exam takes the form of a summative assessment which assess-
es the acquisition of the knowledge, skills, and attributes re-
quired for completion of the core training. This allows pro-
gression to higher specialist training [17]. Part A of the exams, 
which usually comprises of multiple choice/extended match-
ing questions (MCQ/EMQ), tests whether the candidate has 
adequate basic science knowledge before testing the applica-
tion of knowledge in a clinical context using vivas and objec-
tive structured clinical examination (OSCE) methods.

The purpose of the Fellow of the Royal College of Surgeons 
(FRCS) exam is to assess whether the candidate has achieved 
a desirable level of knowledge and skills following the comple-
tion of his training, thereby certifying that the candidate has 
achieved the standards of a trained surgeon and is ready to 
practice safely as a consultant [19]. The senior surgical trainee 
approaching the completion of his training must be able to 
demonstrate sufficient knowledge, judgement, and experience 

Fig. 1. The surgical training pathway.  MRCS, Member of the Royal Col-
lege of Surgeons; FRCS, Fellow of the Royal College of Surgeons.
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in order to be allowed to practise independently [18]. Similar 
to the MRCS, the FRCS comprises a written exam, the suc-
cessful completion of which allows progression to the next 
stage of the examination. The second stage of the exam uses 
long cases and vivas to assess the clinical competence of the 
candidate [19,20]. 

SIMILAR ASSESSMENTS FOR DIFFERENT PURPOSES

Written tests
Written tests are a very common assessment method and 

are used for selection and certification purposes. Written tests, 
such as MCQs and short-answer questions (SAQs), although 
designed to test factual knowledge, can also be used to test the 
application of knowledge if they are carefully designed. MCQs 
have high reliability because of the large number of testing 
items and the standardised way of marking [2,21] and are there-
fore very popular in high stakes examinations. 

Written tests combining short essay questions, MCQs, EMQs, 
and rating questions have been shown to be successful short-
listing tools for Core Medical Training and General Practice 
training selection processes. These tests have shown high reli-
ability, high predictive validity for subsequent interview and 
selection centre scores, high incremental validity, and cost ef-
fectiveness compared with other shortlisting methods [22,23]. 
The use of standardised marking techniques, such as machine 
marking, increased validity, and efficiency, has revealed the 
shortcomings of short essay type questions, however. 

Application forms are used for shortlisting purposes for se-
lection into a programme of study or job selection. They fre-
quently use short essay type questions, mainly in the form of 
statements as prompts. Although these types of assessments 
have shown predictive validity regarding performance in me
dical school and at selection centres [5,23], they are unreliable 
because of uncontrolled variance in the time needed for com-
pletion and external influence, such as the internet, and are 
very difficult to mark [24,25]. 

Although written amplitude tests are being used in selec-
tion to medical schools worldwide, there are conflicting opin-
ions in the literature regarding their psychometric properties. 
The Medical College Admissions Test (MCAT), which is used 
in the United States, has shown predictive validity for perfor-
mance in licencing examinations and medical school grades. 
Regarding the two main amplitude tests used by universities 
in the UK, some studies have demonstrated good reliability 
and predictive validity for year 1 and 2 medical school exami-
nations for UKCAT and predictive validity for the pre-clinical 
years performance for BMAT [25-27]. However, other authors 
have questioned the reliability and incremental validity of the 
BMAT compared with other measures of scientific knowledge 

such as GCSEs and A-levels and have demonstrated that the 
UKCAT does not predict performance in year 1 of medical 
school [26,28]. 

Although there is very little evidence regarding the validity 
of the use of written assessment methods for specialty certifi-
cation purposes, MCQ and EMQ tests are very popular as-
sessment methods for postgraduate examination purposes 
because of their high reliability and feasibility when utilised 
for other purposes, as demonstrated above. The psychometric 
properties, though, are different when the assessment meth-
ods are being used for the purpose of selection compared to 
when used for the purpose of certification, and their reliability 
and validity must be demonstrated and not assumed for high 
stakes certification exams. 

Vivas and orals
Oral examinations are frequently used for certification pur-

poses, such as the MRCS and FRCS specialty examinations. 
Vivas have been criticised in the literature for having low reli-
ability and validity for high stakes examinations and a very 
high cost [19,29]. The low reliability of oral examinations is 
attributed to the introduction of personal bias through active 
participation of the examiner in the exam. Also, although oral 
examinations have the advantage of flexibility of moving from 
one topic to another, the lack of standardisation due to the 
varying content, the level of difficulty, and the level of prompt-
ing for each candidate, reduces reliability [29]. A candidate’s 
appearance, verbal style, and gender have been shown to in-
fluence oral examination scores, creating concerns regarding 
discrimination. Davis and Karunathilake [29], in a review of 
the literature on oral examinations, concluded that one of the 
disadvantages is that testing is usually done at a low taxonom-
ic level according to Bloom’ s cognitive domain taxonomy, 
which provides a sequential classification of levels of thinking 
skills (Fig. 2). Assessment tends to remain at the level of factu-
al knowledge, without testing higher order problem-solving 
and decision-making. Other authors [19], though, have noted 
that this is mainly due to the examiners not utilising the po-
tential of vivas to demand higher order thinking. Indeed, one 
of the claimed advantages of oral examinations is that they of-
fer the opportunity of questioning in depth, although this ad-
vantage is underused because of the time restrictions in oral 
examinations and the generally low taxonomic level of ques-
tioning [29]. 

Various suggestions have been made in order to reduce bias 
and increase the reliability of oral examinations, such as train-
ing the examiners, using multiple orals and multiple examin-
ers, standardisation of questions and using descriptors and cri-
teria for marking the answers [19,29]. These measures, how-
ever, would increase the resource requirements and costs for 



Page 5 of  7
(page number not for citation purposes)http://jeehp.org

J Educ Eval Health Prof  2013, 10: 2  •  http://dx.doi.org/10.3352/jeehp.2013.10.2

oral examinations, creating concerns regarding feasibility, es-
pecially when other assessment methods are available to test 
the same domains. Iqbal et al. [19], concede that oral exami-
nations are costly and resource-intensive, but emphasize that 
they are unique in providing a global impression of the candi-
dates where personality, professionalism, and operational know
ledge can be better assessed than through other methods.

Interviews and portfolios
Interviews are used for selection into a programme of study 

and job selection. However, because of the active participation 
of the interviewer in the assessment process and the introduc-
tion of personal biases, interviews have similar reliability con-
cerns as with oral examinations [5]. Measures to increase reli-
ability are similar to oral examinations and include training 
the interviewers, using multiple stations and multiple inter-
viewers, and standardisation of the interview questions and 
scoring methods [30]. Studies have shown that interviews de-
signed by taking into account these factors, such as the multi-
ple mini interviews (MMI) used in the undergraduate and 
postgraduate selection processes, can achieve very high reli-
ability [31,32]. Interviews have not been shown to have ade-
quate predictive validity for academic achievement, however 
[5,28,33]. On the other hand, assessment centres in the inter-
view selection process for postgraduate training selection, which 
are interview stations that assess the specific skills and compe-
tences previously identified by a thorough job analysis, have 
shown to have high predictive validity for future job perfor-
mance [7,9,34]. 

Portfolios, as a record of achievements and experiences, are 
being used in the selection of candidates for post-graduate 
training, assessment of fitness to progress in training, and in 
revalidation. The use of portfolios for summative assessment 

purposes has been criticised as lacking in reliability and valid-
ity because of the difficulty in extrapolating quantitative data 
from portfolios [16,35]. Some authors have suggested triangu-
lating portfolio data with other assessment methods, using 
global criteria with standards of performance (rubrics), train-
ing the assessors, and using multiple raters and discussion be-
tween raters in order to improve the reliability of the use of 
portfolios for summative purposes [15,16]. For the effective 
use of portfolios, mainly for formative purposes, there should 
be clear guidelines for both trainees and assessors and specific 
portfolio goals, but caution has to be taken not to become too 
descriptive, so that they do not lose their reflective and cre-
ative character [15,16]. 

Assessment of clinical competence
Assessment methods based on the direct observation of 

clinical and procedural skills are being used for formative pur-
poses in postgraduate and undergraduate training and for sum
mative purposes in certification exams. Various tools have 
been developed to assess the different aspects of clinical prac-
tice, and different tools are being used to assess competence to 
progress in training compared to assessment of clinical com-
petence for certification.

Research has shown that the mini-CEX, CBD, DOPS, and 
multi-source feedback, in the form of mini-PAT, are feasible, 
reliable, and valid assessment methods, with their results cor-
relating with other assessment formats (criterion validity) and 
able to differentiate between different levels of competence 
(construct validity) [12,14,36]. Direct observation of proce-
dural skills using the PBA form during real procedures, and 
the objective structured assessment of technical skills (OSATS) 
form during simulated procedures, have also been shown to 
have good reliability and validity [2]. 

Long cases have been used for the assessment of clinical 
skills in both undergraduate and postgraduate training, but 
also for certification purposes. Long cases can be either ob-
served or unobserved and based on the candidate’s presenta-
tion of the case. In order to achieve a reliability level appropri-
ate for high stakes examinations, it has been suggested that 
long cases should be observed and have adequate length, or 
alternatively multiple shorter cases should be used [3]. 

OSCEs have been used for the assessment of clinical com-
petence for certification purposes, such as medical school fi-
nals and MRCS, and have recently been used for job selection 
purposes in assessment centres. The high validity and reliabil-
ity of OSCE examinations, which makes it an appropriate as-
sessment format for high stakes examinations, is based on ob-
jectivity, standardisation, and authenticity in recreating real 
clinical circumstances [3,37]. Measures to increase the reli-
ability of OSCEs include careful sampling across different do-

Fig. 2. Bloom’s cognitive domain taxonomy (adapted from: http://ww2.
odu.edu/educ/roverbau/Bloom/blooms_taxonomy.htm).
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mains, an appropriate number of stations, and using different 
examiners for each station [37]. Research has shown that glob-
al rating scores increase the construct validity of OSCEs, as-
sessing expertise better than detailed checklists. Care should 
also be taken not to sacrifice validity by reducing the time need
ed for the assessment of clinical skills in an attempt to increase 
reliability by increasing the number of stations [3]. 

CONCLUSION

In the long journey of surgical training, the same assess-
ment formats are frequently being used for selection into a 
programme of study, job selection, progression, and certifica-
tion (Table 1). These assessment methods must ensure that 
the appropriate candidates are selected into a programme of 
study or job and must guarantee public safety by regulating 
the progression of surgical trainees and the certification of 
trained surgeons. Although written tests, such as MCQs and 
EMQs, have been proven to have appropriate validity and reli-
ability for the purposes of selection into medical school, their 
psychometric properties have not been examine for certifica-
tion purposes, such as MRCS and FRCS. Also, although as-
sessments of clinical competence have been proven very reli-
able and valid in the context of medical school final exams 
(OSCEs) and progression into training (WBAs), their psycho-
metric properties need to be examined in the context of their 

emerging role as tools in job selection. The psychometric prop-
erties of the various assessment methods are different for each 
purpose, and because of the significance these assessments 
have for trainees and patients, their reliability and validity 
should be examined thoroughly in every context where the 
assessment method is being used.
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