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 � General OrtHOPaedicS

Virtual exams: has COVID-19 provided 
the impetus to change assessment 
methods in medicine?

aims
The ongoing COVID-19 pandemic has disrupted and delayed medical and surgical exami-
nations where attendance is required in person. Our article aims to outline the validity of 
online assessment, the range of benefits to both candidate and assessor, and the challenges 
to its implementation. In addition, we propose pragmatic suggestions for its introduction 
into medical assessment.

Methods
We reviewed the literature concerning the present status of online medical and surgical as-
sessment to establish the perceived benefits, limitations, and potential problems with this 
method of assessment.

results
Global experience with online, remote virtual examination has been largely successful with 
many benefits conferred to the trainee, and both an economic and logistical advantage con-
ferred to the assessor or organization. Advances in online examination software and remote 
proctoring are overcoming practical caveats including candidate authentication, cheating 
prevention, cybersecurity, and IT failure.

conclusion
Virtual assessment provides benefits to both trainee and assessor in medical and surgical ex-
aminations and may also result in cost savings. Virtual assessment is likely to be increasingly 
used in the post- COVID world and we present recommendations for the continued adoption 
of virtual examination. It is, however, currently unable to completely replace clinical assess-
ment of trainees.
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introduction
Medicine is a career of lifelong learning 
and assessment. Whether in core training, 
specialist training, or at a consultant level, 
continual assessment remains central to 
quality improvement in medicine. A typical 
Trauma and Orthopaedic (T&O) surgical 
speciality training programme in the UK 
exemplifies this. Core surgical training must 
be completed for two years, and an intercol-
legiate membership exam, i.e. MRCS, must 
be passed succesfully prior to entry into 
any surgical speciality training. Success in 
the exit exam following speciality training, 
i.e. FRCS (Tr & Orth) for Trauma and Ortho-
paedics, is mandatory for completion of 

specialist training.1 These exams consist of 
written, clinical, and viva voce assessment. 
During speciality training the trainee’s prog-
ress is continuously monitored in the annual 
reviews of competency progression (ARCPs), 
which include reviews of operative perfor-
mance consisting of procedure- based assess-
ments, and direct observation of procedure 
skills, along with nonoperative performance, 
including case- based discussions and clinical 
evaluation exercises.1 The Fellowship exam is 
a summative assessment of the clinical skills 
developed during training and assesses the 
trainee against the skills necessary to be at 
the level of a ‘Day 1 Consultant’ in the rele-
vant surgical speciality.
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Fig. 1

Kane’s framework for interpreting the validity argument of an assessment, 
which it achieves by emphasizing scoring, generalization, extrapolation, and 
implication arguments.

While assessment has evolved over the past century, 
exams have continued to be administered in a tradi-
tional ‘exam hall’ manner.2 The ongoing COVID-19 
pandemic has exposed flaws in this system, which 
poses rigid parameters of time, date, and location for 
candidates and assessors. All parts of both the MRCS 
and FRCS exams were postponed due to the COVID-19 
pandemic until an alternative COVID- safe format could 
be devised. The Fellowship section 1 exams, which follow 
a single best answer (SBA) and extended matching item 
questions (EMQ) format, were postponed until exam-
ination centres were able to put in place COVID- safe 
measures. The section 2 exams, the clinical component 
which consists of clinical examination, and scenario- and 
patient- based viva voce examinations (vivas), were also 
postponed for the development of COVID- safe examina-
tions and remote assessment options. Going forward, it 
is time for the surgical profession to adopt online remote 
assessment as an intrinsic part of both undergraduate 
and postgraduate medical training, both during and 
after the COVID-19 pandemic. In this article, we aim to 
assess the validity of summative online assessments for 
examinations outside of the hospital clinical environ-
ment, the advantages to both trainee and assessor, and 
the challenges to implementation through a review of 
the available literature. This will provide a background of 
evidence and validation for the implementation of online 
examinations, and may act as a checklist for future and 
continual implementation.

Methods
Literature searches were performed by three indepen-
dent reviewers (MP, SS, JZ) to identify relevant articles 
in both medical education and computational tech-
nology. Medline and IEEE Xplore were searched using 

the following terms: ‘computer- based’, ‘online’, ‘virtual’, 
‘remote’, ‘computer- based’, ‘medic*’, ‘surg*’, ‘Exam*’, 
‘assessment’, ‘valid*’, ‘outcomes’, ‘advantages’, and ‘chal-
lenges’. Articles were included if they were related to the 
validity of summative assessment, the benefits of virtual 
assessments or the challenges to the implementation of 
virtual assessment.

This literature search identified 10,836 articles after 
removal of duplicates, while a further 74 articles were 
identified from other sources. After title and abstract 
screening 96 articles remained, and 49 full- text articles 
were included in this narrative review.

results
Following the literature search, articles were analyzed 
and broadly grouped into different categories including 
1) assessment methods, 2) trainee and trainer perspec-
tive, and 3) challenges to implementation of virtual 
examination, which are discussed below.
computer-based assessment and validity. Prior to the 
COVID-19 pandemic, the majority of computer- based 
assessments (CBAs) had been trialled in medical schools 
rather than in postgraduate training, and had been form-
ative in nature.3 The Ottawa consensus statement for 
good medical assessment identifies construct validity, 
reproducibility, equivalence, acceptability, feasibility, ed-
ucational benefit, and timely feedback as key elements 
for successful medical assessment.4 Kane’s framework 
provides a construct validity argument in a step- by- step 
framework and represents the most recent evolution in 
validity theory (Figure 1).5

McQ and eMQ assessment. The UK and Ireland Royal 
Colleges of Surgeons (RCS) use MCQ, SBA, and EMQ 
in the written components of their examinations. 
Computer- based SBA and EMQ are valid by proxy, as they 
are currently conducted at CBA centres in the written sec-
tion 1 of FRCS examinations.6 Studies in higher education 
confirm that similar exam scores are awarded with both 
paper- and computer- based MCQ assessment, displaying 
valid scoring and generalization.7 MCQs also display valid 
extrapolation and implication, as they correlate well with 
other measures of clinical performance.8

Viva voce examinations. Viva voce examinations are 
considered a valid form of assessment, however scoring 
and generalization may follow a subjective, examiner- 
dependent process.9 To ensure that the marking in these 
examinations remains objective, the Intercollegiate 
Fellowship examiners (FRCS) are trained and provided 
with an objective scoring system. For computer- based 
vivas to be valid, interpretation of subjective features 
should not change with the use of telecommunication. 
Factors influencing subjective scoring include personal 
qualities of fluency and creativity, nervousness, inco-
herence, cultural differences, values, and language fac-
tors, including discourse style, which may be perceived 
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Fig. 2

Cost estimate of savings provided by changing to an online examination 
system. The most conservative estimate splits to the left, while the best- case 
estimate splits to the right. Savings were estimated through market sizing 
strategies and the Royal College of Surgeons of England Annual report and 
accounts for the year ending 30 June 2019. T&O, trauma and orthopaedics.

differently over video.9 The system should therefore 
provide sufficient audiovisual quality for the accurate 
interpretation of language and non- verbal communi-
cation, and the examination should be carried out in a 
controlled environment such that personal qualities are 
not perceived differently to a traditional interview setting. 
Sufficient technical quality is available in medical tele-
communication. Current technology including smart-
phones and tablets have been shown to provide accurate 
image- based teleconsultations between physicians.10,11 
Virtual patient consultations additionally report high ef-
ficacy across multiple specialties, equalling or improving 
outcomes compared to face- to- face consultation.12

clinical ability. The validity of virtual assessments for 
clinical ability, in both technical and non- technical skills, 
must be viewed with more caution. Technical skills can 
be broadly grouped into practical skills and patient as-
sessment. Virtual patient assessments intuitively can-
not be valid if physical examination is required, as they 
cannot be extrapolated to a clinical environment. While 
a recent literature review highlighted the paucity of ev-
idence for the validity of online case- based simulations 
in assessment of clinical ability, evidence is emerging for 
the validity and efficacy of online assessment in clinical 
reasoning and case presentation given standardized pa-
tient encounters, and the use of virtual patients for histo-
ry taking.13-15 The use of such virtual patient encounters 
may precede the online adaptation of patient- based ob-
jective structured clinical examinations (OSCEs) assessing 
clinical ability, especially in a context where examination- 
based findings can be supplemented. This is supported 

by preliminary evidence validating the use of ‘teleOSCEs’ 
assessing clinical skills.16

Non- technical skills are wide- ranging and include 
a core set of communication skills. In this area current 
computer- based assessments utilize recorded consul-
tations which are later analyzed (Objective Structured 
Video Examination format), and virtual assessment of 
active communication skills is now reported.17 It can 
be hypothesized that standardized online simulated 
patient encounters may be validated for postgraduate 
exams. Evidence demonstrates that online teaching 
of communication skills is as effective as traditional 
learning in an undergraduate setting, suggesting valid 
scoring and generalization.18 Virtual patient encoun-
ters also appear to validly extrapolate, provoking similar 
emotional responses to real standardized encounters in 
communication skills assessment.19 Such simulation has 
high efficacy for undergraduate communication skills 
assessment, and evidence exists to suggest that screen- 
to- screen communication has no difference in patient 
perceived information exchange, interpersonal relation-
ship building, and shared decision- making versus face- to- 
face communication.20-22

trainee and trainer perspective. Virtual assessment will 
only be adopted if accessible and advantageous to both 
candidates and examiners.
accessibility. Online learning and assessment are asso-
ciated with the ‘any time anywhere’ mantra, and can 
be taken from anywhere around the world. On a global 
scale, this could promote professional accreditation and 
quality improvement, reducing ‘brain drain’ in countries 
without formal postgraduate training or standardized en-
try and exit exams.23 In Malawi, online surgical sciences 
MSc scholarships were awarded to 24 surgical trainees 
through the RCS Edinburgh.24 Not only did the scholar-
ship candidates score similarly to the cohort average, but 
they also reported improved patient safety and decision- 
making skills following completion of the course.
cost saving. Virtual exams may enable savings for both 
the assessment body and trainee. One may estimate a 
significant reduction to cost without the need for exam 
hall hire, invigilator and examiner employment, trav-
el expenses, exam paper printing, and digitization and 
marking of exam papers.25 Through a top- down market 
sizing approach applied to the RCS of England annual 
report and accounts for the year ending 30 June 2019, 
we provide an estimated saving for assessment of T&O 
surgeons by the RCS of England of between GBP £52,000 
and £157,000 (Figure 2).26 Trainees will also incur savings 
related to travel and accommodation.
efficient administration. A reduction in administration 
time, including the use of digital marking sheets for vivas, 
along with automated marking for MCQ, SBA, EMQ, and 
some SAQ formats, may enable trainees to receive results 
sooner, if not the same day.2 Using a virtual assessment, 
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table i. Question design strategies to mitigate cheating behaviour. 
Adapted from Cluskey et al.50

All examinees should sit an exam at one particular time slot

The questions should be accessible for a short period of time

The sequence of questions should be randomised

Questions should be presented one at a time, with no going back

Question difficulty should be such that the questions can just be completed 
without much excess time

The exam should only be accessible once, with no resetting unless proof of 
technical failure exists

The exam questions should be frequently changed

Students should be required to use a restrictive ‘locked- in’ browser

the time taken to mark over 14,000 very short answer 
questions (VSAQs) was reduced from 70 hours to five 
hours in an undergraduate pathology examination.27 
Virtual assessment would also remove the handwriting 
variability and the halo effect associated with these ques-
tions, where examiners associate poor handwriting with 
lower performance.28 Virtual assessment may therefore 
increase the feasibility of traditionally labour intensive ex-
amination methods such as SAQs.
challenges to implementation
Practical caveats. Although remote assessments are at-
tractive, variation between candidates’ home environ-
ments remains a concern. Noisy, busy households are 
not conducive to examination. Mitigating such factors 
may be possible by continuing to provide students with 
the opportunity to undertake exams at local CBA centres 
rather than remotely at home, and by requiring a stand-
ardized virtual background for viva examination.

Variations in household internet access should also be 
considered, as unreliable bandwidth may disadvantage 
candidates. It is possible to deliver online exams ‘offline’ 
or with adjusted time constraints to counter unreliable 
or insufficient bandwidth. Services offer downloadable 
exams and the capability for seamless offline examination 
with connectivity loss. For stratification of candidates to 
pre- downloaded remote examinations, bandwidth and 
connectivity should be registered during the enrolment 
process. Alternatively, an unexpected drop in bandwidth 
during a fully online examination can be compensated 
with a Time Adaptive Mobile E- Exam (TAMEx) format.29 
This monitors the examinee’s device, and if the device 
loses connectivity, the total time of this occurrence is 
added to the remaining examination time.

Assessment of students across multiple time zones is 
disadvantageous for some candidates if a uniform exam-
ination start time is used, as international candidates take 
the examination at irregular hours. The optimal examina-
tion start time for cognitive functioning, which disadvan-
tages the least number of chronotypes, is around noon.30 
A standardized start time in each time zone would there-
fore be optimal.

In order for time zone varied start times to be enabled 
without an increased risk of cheating and plagiarism, a 
different set of questions is required for each exam. This 
is possible given a large question bank from which an 
examination software randomly selects a generalisable 
question set.31 Question bank development may also 
enable annual integrated continual formative assessment 
and feedback, improving training quality.32,33 Question 
bank design is labour- intensive. Importing or generating 
a question bank requires checking, editing, and tagging 
for all questions and exam blueprinting.31,34 Additionally, 
it has been reported that 90.8% of questions in online 
medical assessments have an associated image.35 If this is 
representative, administrative costs may increase in rela-
tion to data protection, copyright, and server storage.25 It 
is therefore essential for costings to be performed during 
procurement.

Ongoing IT support must also be available during 
exams, along with fail- safe measures to continuously 
back up progress in case of a systems failure.25 This 
agrees with university students’ attitudes, whose primary 
concerns regarding online examinations were data secu-
rity and data loss.36

The overall wellbeing and performance of candidates 
is important. Transition of written exams to CBA has 
received favourable student responses, with no difference 
in results versus written exams.7 A proportion of candi-
dates do, however, believe that IT skills enable faster and 
easier exam completion. Additionally, a survey of CBA 
using individuals’ own devices found IT compatibility to 
be an issue.37 This would warrant a priori instruction and 
troubleshooting to reduce anxiety and test day errors. It 
is also known that viva voce examination elicits higher 
anxiety than the written equivalent, and may not give an 
accurate indication of future performance.38 To reduce 
anxiety, trainees may have an initial group brief in an 
online conference setting, and structured viva voce (SVV) 
may be used rather than traditional viva voce (TVV). SVV 
is a valid assessment method, and is potentially a better 
discriminator than TTV.39 Additionally, the majority of 
medical students trialled with SVV reported a preference 
for this over TVV.
exam security. Cheating is a primary concern, as it may 
invalidate assessments, and may occur in many forms. 
Broadly, an individual may impersonate the candidate, or 
the candidate may access prohibited materials during the 
assessment. Such behaviours are overcome or minimized 
in an examination centre where proctors monitor behav-
iour. New mitigating strategies are essential in order to 
reduce cheating during virtual assessments.
authentication. Static authentication involves confirma-
tion of the candidate’s identity at the beginning of the 
examination, while in continuous authentication the 
candidate’s identity is repeatedly confirmed throughout 
the examination. Authentication can be through either a 



VOL. 2, NO. 2, FEBRUARY 2021

VIRTUAL EXAMS: HAS COVID-19 PROVIDED THE IMPETUS TO CHANGE ASSESSMENT METHODS IN MEDICINE? 115

table ii. Challenges to the implementation of online assessment, and recommendations for the introduction of online assessment.

challenges recommendations

Maintaining exam integrity across 
multiple time zones

Use a standardized examination start time on the same date to disadvantage as few candidates as possible. Utilise 
question banks, automated exam generation from blueprinting, order randomization, and restrictive browsers to prevent 
cheating behaviour.

Mitigating the impact of home 
environments and subjective 
influences

Require candidates to have a standard virtual background or plain wall for viva voce examinations, and maintain a dress 
code. Use SVV formats to further ensure objectivity. Enable candidates to book education facilities for examinations where 
a home environment is not suitable.

Poor candidate internet access Provide a system which provides seamless offline- online capability. This may be through pre- downloading and 
synchronisation or other means. Prior to viva voce examinations, ensure candidates provide evidence of compatible 
bandwidth.

Question bank development Seek a system which allows automated importation of existing questions from a word format or similar, and allocate 
administration time to blueprinting and tagging of questions. Perform a costing, and ensure a long- term plan or contract 
is in place if an external system is used, such that data is not lost at the end of a contract.

Systems failure and compatibility Utilize a system which has continuous back- up of progress, or one which utilizes hard- disk space to enable back- up in the 
event of internet loss. Ensure candidates have had prior instruction and sample questions to prevent compatibility issues, 
or user- related failures.

Cybersecurity threats Ensure systems employ a reputable internet security system. We recommend consulting an expert or external company 
due to the complexities involved.

Questions concerning the validity 
of online clinical assessment using 
virtual patients and virtual patient 
encounters

Continue to record and present data to explicitly establish the validity of summative online examinations in the surgical 
field. Furthermore, in the near future, record data regarding outlier cases who are stratified to remote examination and 
use this to investigate the validity of virtual patient encounters in surgical examination.

Impersonation Ensure static authentication at the beginning of the exam. This should be at least bimodal, requiring a knowledge factor 
and/or ownership factor, as well as a biometric factor.

Cheating detection Employ artificial intelligence- driven systems which utilize multiple cheating detection methods to assess the risk of 
cheating and use statistical analysis to flag excessively similar scripts. Prevent cheating behaviour through exam design, 
and application lock- in. Produce and keep a webcam recording of the candidate for manual review.

SVV, structured viva voce

knowledge factor (for example username and password 
combinations), an ownership factor such as an access 
card, or a unique biometric factor.40 Knowledge and 
ownership factors are not highly secure and biometric 
factors tend to be favoured.

Virtual exams may employ a live proctoring system 
with ID comparison made by an invigilator who monitors 
candidates remotely. Automated proctoring software is a 
viable alternative, where biometrics are utilized for live 
authentication, including: keystroke recognition, facial 
recognition, fingerprint recognition, and voiceprint or 
iris scanning.40 These measures require candidate regis-
tration prior to examination.

Fingerprint recognition is typically used for static 
authentication. It requires a universal serial bus finger-
print scanner and is commonly used in conjunction 
with other biometric measures.41 Keystroke analysis can 
provide static authentication through the typing of a 
standardised text, and is able to continuously authenti-
cate if typing is required during the exam.42,43 Keystroke 
dynamics act as an individual signature, and current 
analysis using Artificial Neural Networks can extract user 
patterns with 80% accuracy.43 Static authentication using 
facial recognition has been possible for almost forty years 
but requires sufficient camera quality.44 Continuous facial 
recognition poses the additional problems of move-
ment, angling, and lighting changes. Recently, a contin-
uous authentication algorithm has been developed with 
100% accuracy based on a three- minute training video.45 

Current models for integrated biometric authentication 
utilize these three methods.

Other biometric technologies may be integrated in 
the future. Theoretical models for voice recognition have 
been proposed and validated, but not widely studied, 
and carry practical implications for continuous authen-
tication in a silent examination atmosphere.46 Similarly, 
iris scanning has been proposed, but requires an infrared 
camera which is not readily accessible.47

cheating detection. Cheating detection is a continuous 
process. In a live proctored online exam, the individual 
will be directly observed at their workspace by a proctor. 
This carries limitations, as the proctor receives a narrow 
field of view with typical camera hardware. Additionally, 
it is costly to acquire staffing. Therefore, an automated 
proctor system may be used where images and video are 
flagged for proctor review if suspicious activity is detect-
ed by the system.

Eye tracking is an automated proctoring technique 
which flags viewing of offscreen content, or inappropriate 
areas of the screen. Initial calibration is required through 
recording candidate pupil position while they focus on 
particular onscreen coordinates. In a sample of 30 adults 
an eye tracking system was able to detect cheating with 
accuracy over 97%.48 Further theoretical advances to 
continuous cheating detection include thermal imaging, 
whereby the intention to cheat may manifest by an 
increase in the candidate's body temperature.49 Such 
technology requires validation and benefit to be shown 
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over current biometrics, and provides an insight into 
innovative future cheating detection solutions.

Furthermore, test and software design can reduce 
cheating behaviour. Multiple steps have been suggsted 
by Cluskey et al50 to prevent cheating in un- proctored 
online examination, with the aim of increasing practical 
difficulties associated with cheating behaviour (Table I). 
Finally, a data science approach may be considered, 
requiring analysis of answer concordance in order to 
flag excessively similar examination scripts for proctor 
review.51

cybersecurity. Cyberattacks may be orchestrated by 
candidates, or a third party hoping to disrupt the exam 
for malicious reasons. In the context of virtual medical 
examination, cyber security measures are increasingly 
important if patient cases are discussed or presented, to 
ensure the maintenance of patient anonymity. Software 
attacks can be mapped using attack- tree frameworks. 
Rosmansyah et al52 describe such a framework for cyber-
attacks on virtual exams. Each attack can be carried out 
in multiple ways for which there are specific cybersecu-
rity countermeasures. For instance, a Denial of Service 
attack is a web application attack which aims to over-
load a server by sending large amounts of data. This can 
be mitigated by incorporation of dynamic path identifi-
ers, fuzzy reasoning- based windows firewall, or channel 
hopping.53-55

discussion
Despite a paucity of literature describing summative 
online assessment, we have outlined the validity of online 
written examinations, and of online vivas. There is also 
a developing argument for the validity of virtual patient 
encounters to assess clinical skills, which are now being 
piloted at several institutions. Furthermore, we outlined 
the benefits of the continued adoption of a virtual exam-
ination system, along with the practical issues its adop-
tion faces. Given the potential issues, we have outlined 
our recommendations for online assessment implemen-
tation in Table II.

Prior to the COVID-19 outbreak, only a small number 
of medical institutions utilized online platforms. Univer-
sities had begun to implement online assessment, 
including Imperial College London and the University of 
Edinburgh, which had implemented summative MCQ, 
EMQ and VSAQ into their undergraduate courses with 
good outcomes.27,31 The implementation of such systems 
required question bank importation, and blueprinting 
of exams. This system enabled a fourteen- fold increase 
in the speed of marking, along with the integration of 
previously unused VSAQs. Similarly, a number of Royal 
Colleges, including the governing bodies for paediatrics, 
general practice and radiology in England, had imple-
mented online examination systems. These systems 
offered the ability to blueprint the curriculum, import 

existing questions from microsoft word, and provide 
fully online or offline capability provided that Wi- Fi 
synchronization had occurred. These systems concur-
rently enabled automated set up of the exam from ques-
tion banks, and instant marking and feedback for those 
taking the exam. They were, however, still conducting 
exams at a centralized examination centre.

Since the introduction of COVID-19 restrictions, we 
have seen a movement from the Royal Colleges to provide 
remote examination. This includes the Royal College of 
Surgeons, who have provided a fully remote online MRCS 
part A examination. This utilized static authentication 
in a two- fold process, using a username and password 
combination, and subsequently biometric facial recog-
nition.56 Remote proctoring was additionally employed, 
with an artificial intelligence (AI) system tracking 
on- screen movements, gaze, and audio recording, with 
second tier human review guided by the AI flagging of 
behavioural anomalies. This type of online proctoring 
and authentication is offered by numerous companies. 
Additional features currently available include locking 
of the screen, and blacklisting of applications to reduce 
cheating behaviour. Systems currently available provide 
a high level of accuracy for remote proctoring, of approx-
imately 99.5% in flagging behavioural abnormalities, and 
provide a high level of automation, with approximately 
7% of candidates being manually reviewed. Given the 
current capability in delivering online written examina-
tion and the success of MRCS part A virtual examina-
tions, the authors would suggest provision of remote 
virtual assessment for Intercollegiate Fellowship exam-
inations including FRCS (Tr&Orth) section 1 in the future. 
Additionally, the data from such examinations may be 
used to add to the small body of literature which exists 
surrounding summative post- graduate virtual examina-
tion within medical professions.

While there has been good uptake of virtual online 
written examination, remote patient- and case- based 
vivas were not the default scenario- based structured 
interviews in the FRCS (Tr & Orth) section 2 unless abso-
lutely required, and remote OSCEs were not used in the 
Oct 2020 MRCS part B. These assessment methods have 
some evidence promoting their validity in virtual exam-
ination, with the exception of patient physical examina-
tion. However, for the November 2020 sitting of FRCS 
(Tr & Orth) clinical examination, measures were taken 
to eliminate direct interaction with patients. The authors 
would promote the uptake of virtual case- based and 
patient- based vivas in the FRCS (Tr & Orth) section 2, 
and the subsequent utilization of these data to further 
validate virtual vivas and OSCEs. Furthermore, it may be 
speculated that the utilization of virtual and augmented 
reality may enable remote virtual clinical examination in 
a merged reality space, which has been trialled for post-
operative follow- up, or the examination of a completely 
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virtual patient, similar to anatomical assessments trialled 
in dentistry examinations.57,58

In conclusion, online assessment provides numerous 
benefits to both trainee and assessor in the field of written 
and viva voce examinations, while retaining validity, but 
there are challenges underlying its implementation. 
Online assessment is not well suited to clinical assessment 
involving patient examination. However, the paradigm 
shift in the current working environment as a result of the 
COVID-19 pandemic has indeed provided us the oppor-
tunity to adopt and validate innovative ways of assess-
ment in medical training. Virtual assessment is providing 
a path forward to overcome the obstacle posed by the 
current pandemic, which may in fact be the impetus for 
long- term change.

Take home message
  - The ongoing COVID-19 pandemic stalled medical and 

surgical examinations where attendance is required in person, 
and may have delayed career development for some young 

surgeons. The introduction of online assessment would circumvent the 
delay in assessment associated with the pandemic and similar events, 
and additionally provide many benefits both locally and globally if 
adopted as the ongoing standard.
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Follow V. Khanduja @CambridgeHipDoc
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